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because they are 
uncomplicated 


_ There’s a sort of reverse English 
to designing R. D. Wood Gate 
Valves. The point is to make them 
as simple as possible, to eliminate 
all the ingeniously complicated 
parts that look good in the blue- 
print but cause operating failures 
deep down in the lines. You'll ap- 
preciate their rugged simplicity 
when you put them to the test. 
R. D. Wood Gate Valves are built 
to function for generations of 


Available with mechanical joint connections. trouble-free flow control. 


_ FEATURES OF THE R. D. WOOD GATE VALVE 


Internal mechanism com- Rising or descending, discs 
prises only three parts—the are free to revolve com- 
spreader and two discs. 4 ,™ pletely. In closing, discs are 
Usual small wedges and ~ Ry. fully lowered before 
delicate parts are avoided. \ '[/ spreading action begins. 
Fully opened valve pro- Wear on bronze faces of 
vides unobstructed passage discs and seats is evenly 
for full pipe capacity. . distributed. 


Public Ledger Building 
Independence Square, Phila. 5, Pa. 


Manufacturers of Mathews Hydrants and “Sand- 
Spun” Pipe (centrifugally cast in sand molds) 
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[here's no substitute for 
CONCRETE and STEEL! 


electrolytic action, and high compression _ needs with a wide factor of safety. The 
OF strength is combined, by Lock Joint, | Lock Joint Pipe Company’s Rubber 
wee with steel’s toughness, resilience and high and Steel Joint is extremely watertight 
wu tensile strength to make a pipe that _—_and, at the same time, flexible. 
al 
a retains the best qualities of both— 
non tuberculance, high structural strength For superior strength, carrying 
s and long life with little or no —_ characteristics and trouble-free operation, 
ive e. D ffords let Lock Joint supply your pi i 
faye maintenance. Dense concrete affords _ let oint supply your pipe needs 
— complete protection for the quality __ in sizes 16” and larger. 


Concrete, with its proven qualities of 
durability, non-corrosion, resistance to 


LOCK JOINT PIPE COMPANY 


Established 1905 
P. O. Box 269, East Orange, N. J. 


eee 


PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., 


Detroit, Mich., Columbia, 8. C. 
SEWER & CULVERT PIPE PLANTS: 


Casper, Wyo. + Cheyenne, Wyo. + Denver, Col. +» Kansas City, 
Mo. + Kennett Square, Pa. - Valley Park, Mo. + Chicago, Ill. 
Kenilworth, N. J. 
Hartford, Conn. Tucumcari, N. Mex. Oklahoma City, Okla 
Tulsa, Okla. Beloit, Wis. - Henrietta, N. ¥. - Hato Rey, P. R. 


Rock Island, Ill. + Wichita, Kan. - 


Ponce, P. R. + Caracas, Venezuela 


SCOPE OF SERVICES—Lock Joint Pipe Company specializes in the manufacture and in- 
stallation of Reinforced Concrete Pressure Pipe for Water Supply and Distribution Mains 
16” in diameter or larger, as well as Concrete Pipes of all types for Sanitary Sewers, Storm 


Drains, Culverts and Subaqueous Lines. 


LOCK JOINT 
combines 
these materials 
to make 
the ideal pipe! 


concrete, around steel reinforcing cage 
f Lock Joint Reinforced Concrete Pres 


reinforcing steel. Both materials are 
carefully calculated to meet your pressure 
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ver 21-billion tons of water are collected, 
processed, and distributed every year. That's over ten times the combined 
output of the next four leading industries... coal, farm products, oil, and steel. 
All these five largest commodities have one thing in common: lala aitopain 4 is 
They come from the ground, and cost good money to collect, process ty M XL emt geiae 
and deliver before they are of much use to man. Ee x. 
Like these other commodities, water must be paid for... by each user, 
according to quantity consumed. 
Making these payments fair and accurate has been the job 
of Trident Meters for over 50 years. During this period, Tridents have become 
famous for their sustained accuracy, reliability, and long service. 
More Tridents have been installed in the United States 
than any other meter. 
The experience and know-how behind this record is 
yours for the asking. Simply call or write 
your nearest Neptune Branch Office. 


50 West 50th Street, New York 20, N. et 


NEPTUNE METERS, LTD. 
1430 Lakeshore Road, Toronto 14, Ontario 


Bronch Offices in Principal 
American and Canadian Cities 
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AWWA SECTIONS 


Mar. 17~19—Illinois Section at La- 
Salle Hotel, 
oo W. Johnson, Research Engr., 
¢ ast Iron Pipe Research Assn., 122 S. 


eh Michigan Ave., Chicago 3, IIl. 


Chicago. Secretary, 


a 


os Mar. 18—New England Section at 
Hotel Statler, Boston. Secretary, 
George G. Bogren, Partner, Weston & 


ne Sampson, 14 Beacon St., Boston 8, 


Mass. 


Mar. 29-31—Southeastern Section 

at Poinsette Hotel, S.C. 

Des a Secretary, N. M. deJarnette, 245 State 
_ Office Bldg., Atlanta 3, Ga. 


Greenville, 


Apr. 7-9—Kansas Section at Broad- 
Hotel, Secretary, 
Harry W. Badley, Repr., Neptune Me- 
ter Co., 119 W. Cloud, Salina, Kan. 


view Emporia. 


Apr. 9—California Section at San 
Carlos Hotel, Monterey. Secretary, H. 
F. Jerauld, Supt. of Stores & Equip- 
Water Dept., 1040 Manzanita 


Ave., Pasadena 3. 


ment, 


Apr. 12-14—Canadian Section at 
Royal York Hotel, Toronto. 
tary, A. E. Berry, Director, Ontario 
Dept. of Health, Parliament Bldgs., 
Toronto 8, Ont. 


Secre- 


Apr. 22-23—Nebraska Section at 
Cornhusker Hotel, 
tary, E. Bruce Meier, 


Lincoln. Secre- 
Asst. Prof. of 
Civil Engineering, Univ. of Nebraska, 
Lincoln, Neb. 


Apr. 22-23—New York Section at 
Woodruff Hotel, Watertown. Secre- 
tary, Kimball Blanchard, Rm. 1922, 
50 W. 50 St., New York 20, N.Y. 


Seattle, Wash. 


AWWA ANNUAL CONFERENCE 


All reservations are being cleared through the AWWA office. 

hotels have agreed to accept no reservations for the 1954 Conference 

except as they are requested on the standard form, through the 
WWA. 


May 23-28, 1954 
The 
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Var IOLA JOURN 


_—— Lithographed on stone for U. S. Pipe and Foundry Co. by John A. Noble, A. N. A. 


Winter OR SUMMER, in the hills or 

on the flats, make no difference to cast iron pipe. 
Whether it is used for a water supply line, a gas 
feeder main or a pressure sewer, cast iron pipe 

. has a rich history of highly satisfactory 
ame performance behind it for each type of service. 


Bin 


U. S. pipe centrifugally cast in metal molds 

up to 24-inch, pit cast pipe in the larger sizes and 
fittings are made in accordance with Federal, 
American Standard and American Water Works 
Association specifications wheresoever they apply. 


With our production distributed in five 


nt strategically located plants, we are in an 
excellent position to meet your requirements. 

sn United States Pipe and Foundry Co., 
zie General Office, 3300 First Ave., N., 
Birmingham 2, Ala. @ Plants and Sales 
Offices Throughout the U. S. A. 
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MEETINGS 


46,No.3 


Coming 


Apr. 22-24—Arizona Section in 
Tucson. Secretary, M. V. Ellis, Su- 
pervisor, Sewage Treatment Plant, 


Phoenix, Ariz. 


Apr. 23-24—Montana Section at 
Baxter Hotel, Bozeman. Secretary, 
A. W. Clarkson, Acting Chief, Water 
Section, Div. of Environmental Sani- 
tation, State Board of Health, Helena, 
Mont. 


May 25—Pacific Northwest Section 
luncheon meeting at Norselander Cafe, 
Seattle, Wash. (Business meeting 
oe only; to be held during AWWA Con- 

_ ference May 23-28. ) 


Jun. 22—New Jersey Section Sum- 
mer Outing (inspection trip and lunch- 
eon) at Boonton. Secretary, C. B. 
i Tygert, Box 178, Newark 1, N.J. 
ie Jun. 23-25—Pennsylvania Section 
awe at Americus Hotel, Allentown. Sec- 
retary, L. S. Morgan, Div. Engr., State 
ae Dept. of Health, Greensburg, Pa. 


Be FALL SECTION MEETINGS 
wee Sept. 9-10—New York, in Montauk, L.I. 
oe Sept. 15-17—Michigan, in Muskegon 
Sept. 20-22—Kentucky-Tennessee, in 
Nashville 
Sept. 22-24—Ohio, in Dayton 
Sept. 26-28—Missouri, in Jefferson City 

_ Sept. 28-30—Wisconsin, in Green Bay 
Oct. 6-8— Minnesota, in St. Paul 

Oct. 13-15—Iowa, in Cedar Rapids 

Oct. 17-20—Southwest, in El Paso, Tex. 


Oct. 24-27—Alabama-Mississippi, in Bir- 
mingham 
Oct. 26-29—California. in Long Beach 


. 4-6—New Jersey, in Atlantic City 
. 7-10—Florida, in St. Petersburg 
. 8-9—West Virginia, in Huntington 
. 8-10—North Carolina 


(Continued from page 6) 


Nov. 9-10—Rocky Mountain, in Colorado 
Springs 


OTHER ORGANIZATIONS 


Mar. 10-12—Short Course for Water and 
Sewerage Personnel, at Louisiana State 
Univ., Baton Rouge. Details from 
John H. O’Neill, Director, Div. of 
Public Health Eng., Dept. of Heaith, 
Civil Courts Bldg., New Orleans 7, La. 

Mar. 15-19—National Assn. of Corrosion 
Engineers, in Kansas City, Mo. 

Apr. 6-9—U.S.-Mexico Border Public 
Health Assn., in Albuquerque, N.M. 
Apr. 6-7—Industry—Faculty Conference 

at Louisiana State Univ., Baton Rouge 

Apr. 21-23—Southern Industrial Wastes 
Conference, at Hotel Shamrock, Hous- 
ton, Tex. Sponsored by Southern 
Assn. of Science & Industry and Texas 
Chemical Council. 

Apr. 22—Conference on Instrumentation 
in Water, Sewage, and Industrial 
Waste Treatment, at Manhattan Col- 
lege, N.Y. 

May 4-6—American Public Power Assn., 
in Chicago 

May 4-7—American Welding Society, in 
Buffalo, N.Y. 

Jun. 13-18—American Society for Test- 
ing Materials, in Chicago 

Jul. 25-31—Inter-American Conference 
of Sanitary Engineering, in Sao Paulo, 
Brazil. 

Oct. 4-6—New England Water Works 
Assn., Poland Springs, Me. 

Oct. 11-14—Federation of Sewage & In- 
dustrial Wastes Assn., in Cincinnati. 


Oct. 11—-15—American Public Health 
Assn., in Buffalo 
Oct. 17-20—American Society of Civil 


Engineers, in New York City 

Oct. 19-22—Pennsylvania Water Works 
Assn., in Atlantic City, N.J. 

Nov. 17-19—Water Works Management 
Short Course, at Univ. of Illinois. 
Allerton Park, IIl. 

Nov. 28-Dec. 3—American Society of 
Mechanical Engineers, in New York 


| 
fo 
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27-29—Chesapeake, in Baltimore 
Nov. 3-5—Virginia, in Richmond 
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a _ PIPELINE ASSEMBLY can be made easy 


and fast with the Johns-Manville Trans- 
ite® Ring-Tite® Coupling. This is the 
new asbestos-cement coupling for Trans- 
ite Pressure Pipe that gives every joint 
locked-in tightness. 
Record savings achieved 

The Ring-Tite Coupling is effecting in- 
stallation savings every place it is used. 
Every step of the way, its special advan- 
tages and automatic features pay off. 

The Ring-Tite coupling automatically 
aligns and adjusts for expansion. Rings 
are simply popped into grooves and pipes 
pulled together. 

Pipe ends are automatically separated 
within the coupling. This provides for 
expansion and flexibility .. . permits line 
to conform to curves ... to withstand 


JOURNAL 


Johns-Manville 
TRANSITE PRESSURE PIPE 


AWWA 


Coupling and Pipe made of strong, corrosion- 
resistant asbestos-cement Transite 


cuts installation costs through fast assembly 
— insures locked-in tightness 


shock and vibration ... to relieve line 
stresses. 

With the Transite Ring-Tite Coupling, 
no complicated equipment is required. 
Installations can be successfully com- 
pleted under adverse weather, tempera- 
ture or terrain conditions. And the 


Ring-Tite Coupling is listed by Under- — 


writers’ Laboratories, Inc. 


Savings at fittings, 
valves and hydrants, too 


The Ring-Tite Coupling will permit 


savings of money and time by joining © 


pipe directly to fittings, valves and hy- 

drants embodying the Ring-Tite design. 
For further information write “ 

to Johns-Manville, Box 60, 4 VV] 

New York 16, N. Y. ' 
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CURVE NO. F-88617 __ 


WHEELER-ECONOMY 


: 
The Type M pump ‘ines here 
is typical of Wheeler-Economy 
pumps for water works service. 
Its design embodies heavily 
ribbed cases and high pressure 
flange specifications where re- 
quired. Single or dual volutes are 
available. Sleeve bearings (oil 


Catalog #A-1052 illustrates 
many styles and installations 
for water works service. 
Write for your copy. 


lubricated) or ball 


(either oil or grease lubricated ) 
may be furnished in most water 
works sizes. The pump shown 
has oil lubricated ball bearings. 


Typical performance charts show 
that high efficiencies over a wide 
range of operating conditions 
are yours when you specify 
Wheeler-Economy. 


WE-4o!l 


WHEELER-ECONOMY PUMPS 


iw 
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HIGH EFFICIENCY 


The Cochrane Hydromatic Single Control Valve provides 
positive, accurate control of all phases of the 
softening and regenerating cycle. 
It is so simple to operate that no technical knowledge of ng 
softening process or the equipment is required. 
High quality effluent is thus assured at a minimum cost 
Cochrane’s 91 years of water conditioning leadership and its bie 
complete line of equipment assures you unbiased te 
recommendations for equipment to performance requirements. 
For the right answer to your water problem, call a 


Cochrane Engineer today. a 


COCHRANE CORPORATION 
3124 N. 17th STREET, PHILADELPHIA 32, PA. 
Please send me o copy of your Publication 4520-A on your 


Zeolite Softeners with the Cochrane Hydromatic Single 
Control Valve. 


Cochrane 


3124 N. 17th STREET, PHILADELPHIA 32, — 


> 


Company. 
In Canada: Canadian General Electric Co., Lid., Toronto 
In Mexico: Babcock & Wilcox de Mexico, S.A., Mexico City 

In Europe: Recuperation Poris 

in Cube: Lourence E. Daniel, inc., 

In South America: Servicios A. (S.£.C.A.) Caracas, Venezuela 
In Puerto Rico: F. A. Ortiz & Co., Son Juon 5 

In Heweii: Hawaiian Electric Supply Co., Honolulu. 


Address 


Zone___ State 


Het Process Softeners 


| Cochrame ZEOLITE SOFTENERS 
provide easy, economical operation 
3 
q 
: 
j 
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Industrial Reservoir— West Texas 


witH NEW FIELD-PROVEN 


ulf- Seal. 


EXPOSED PREFABRICATED 
ASPHALT LININGS 


UBSTANTIAL savings, proven 
dependability and significantly 
reduced maintenance problems are pro- 
vided by the newest, fully-proven material 
specifically designed for elimination of 
seepage and erosion in reservoirs. 
GULF-SEAL Exposed Prefabricated As- 
phalt Linings were thoroughly tested by 
nationally-known laboratories, major oil 
companies, large industrial concerns, both 
in the laboratory and by actual installa- 
tions which later were subjected to seepage 
tests. At present, more than a million 
and a quarter square feet are in use. The 
dependability, durability and longevity of 
GULF-SEAL linings are established be- 
yond question. 
Initial cost is low; in some cases, several 
times less than other materials. Addi- 
tionally, installation is quickly, easily 
made, using unskilled labor and everyday 
tools. Extensive preparation of subgrade 
and heavy machinery are normally not re- 


JOURNAL AWWA 


ater Conservation at MINIMUM Cost! 


Vol. 46, No.3 


quired. When repairs are necessary, they 
are easily made in a matter of minutes. | 


Extraordinarily complete technical data, 
documenting the performance of GULF _ 
SEAL Exposed Linings under differing — 
conditions, are conveniently available in 

a brochure, just off the press. We would 
be glad to send you your copy. For — 
recommendations on a specific project, 
please write our Engineering Department. 


Pat. App’d. For. 


WRITE TODAY FOR BROCHURE 


GULF STATES ASPHALT COMPANY 


POST OFFICE BOX 508, SOUTH HOUSTON, TEXAS 
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There's no dodging the question today. High costs a 
and low budgets demand straight answers. The installation 
of water conditioning equipment is an important step that 
merits the careful consideration of every factor involved. Modern 
General Filter water conditioning installations are designed with a 
practical eye on original equipment and installation costs. Equally 
important, however, is the extent of continuing service available from the 
company with which you are dealing. General Filter’s staff of highly 
trained engineers and chemists are at your call on a moment's notice. 
General Filter's 40 branches are located across the country to give you 
prompt dependable service. Make your own comparisons and 
you will join the hundreds of General Filter water treatment plants that 
are enjoying lower first cost lower operating costs lower maintenance costs. 


write tor these FREL hooklete 


GENERAL FILTER COMPAN 
AMES, (OWA 


Gentlemen: Please send us further information on 
the subjects checked below: 


] MON RUST REMOVAL 


General @ Filter Compan 


AMES, IOWA 
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FOR 100 YEARS 


Photo: 
Ewing Galloway 


This is Chicago, 
second largest city 
in the U. S. A.— 
population over 


A view of Lake Street, 
Chicago, as it looked 
100 years ago. 


ha . 3 a 
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they've been 
back for more... 


CHICAGO installed cast iron 

water mains 100 years ago coe 

and installs them today! 


Chicago's skyline has changed magically in a century but the 
-_ynderground lines that transport water are still cast iron. 
Nearly 100% of her water distribution system consists of 


ast iron pipe. This city of “magnificent distances” 
as over 4,000 miles (21 million. feet) 
f cast iron mains, supplying more 


than one billion — of water 


A famous jurist defined good will as the we: 
“probability of the customer’s returning to the __ 
old stand.” Chicago’s Water Department has 

been coming back for more cast iron pipe for 

100 years. That’s good will—yes—built on 

proved performance. Chicago has century-old 

cast iron pipe in its water distribution system. 


Cast iron pipe has been a rugged, long-lived 

product from the earliest days. Today’s 

modernized cast iron pipe, centrifugally cast,is 
even stronger, tougher, and more uniform in 

quality. And, where needed and specified, it is 
centrifugally lined with cement mortar to assure 
sustained carrying capacity throughout the 

long life of the pipe. 


Cast Iron Pipe Research Association, Thos. F. 


Wolfe, Managing Director, 122 So. Michigan - . 
Chicago 3. ; : Section of a century-old cast iron 


r main still serving in Chicago’s 
cf a vast water distribution system. 
@-Check stencilled on pipe Is the Registered and 
Service Mark of the Cast Iron Pipe Research Associction, 


a von waran wonke oranarion 
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any waterworks chemical... by weight. 
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~The best “WEIGH”. 


n WéT Feeders give precision 


FEATURES: 
—Continuous, minute-to-minute accuracy. 


—Durable construction, sealed bearings and dust 
shields. 


~Automatic built-in alarm switch. 


—Knife edges and pivots tipped with special alloy 
for long life. 


—Remote feed rate adjustment if desired. 
—Adaptable to fully automatic proportional control. 


ay! 
Hundreds of installations feeding waterworks chemicals, indus- 
trial chemicals and feed and flour ingredients have proved the 


and dependability of these belt-type gravimetric feeders. 


WALLACE & TIERNAN 


Dependable Chemical Control COMPANY, INC. 
CHLORINE AND CHEMICAL CONTROL 
NEWARK |. NEW JERSEY — REPRESENTED IN PRINCIPAL 
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_ the Severe Stresses of Jacking Operations 


JOURNAL 


P&R 1 


Rugged Concrete Pipe Withstands 


The photo shows 84-in. concrete 
pipe being jacked under several 
railroad tracks to provide protec- 
tion for a 48-in. water main of the 
Metropolitan Utilities District in 
Omaha. The only interference 
with normal traffic was the obser- 
vation of a “slow order.” 

This is another example of how 
sturdy concrete pipe meets almost 
any combination of site or soil 
conditions or drainage require- 
ments. Concrete pipe also resists 
heavy traffic impact, high fill loads 
and severe climate. 

Jacking concrete pipe minimizes 
roadbed disturbances under roads, 


streets and railroads. This saves 
money by reducing or eliminating 
costly maintenance often caused by 
trench fill settlement. 

Besides great strength and easy 

installation concrete pipe offers: 
1. MAXIMUM HYDRAULIC CAPACITY— 
assured by smooth interior walls, 
clean, even joints and freedom 
from damaging internal corrosion. 
2. EXTRA LONG LIFE—proved by long 
years of dependable service in 
thousands of installations. 
3. LOW-ANNUAL-COST 
resulting from its moderate first 
cost, long years of service and little 
or no maintenance expense. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of portland cement 33 W. Grand Ave. 
and concrete through scientific research and engineering field work ( Chicago 10, III. 
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TH MOTOR OPERATED 


GATE VALVES 


Electric motor tion is recommended 
for large M & Gate Valves, or where 
valves are frequently operated, or where 
valves are located in remote, inaccessible 
or hazardous places. The remote control, 

ible with electric motor operated 
* & H Valves, is a convenience which 
= frequently increases efficiency and 

uces operating costs. 


The 36” motor operated M & H Valve 


a) illustrated here is standard M & H Gate 
rt Valve design and construction—iron body, 
zB bronze mounted, double disc, parallel 
Sy: seat. All sizes of electric motor operated 
eile M & H Gate Valves are available in Class 
at A for 50 lbs. working pressure, Class B 
ee <> for 100 lbs. working pressure 
or A.W.W.A. Class C for 150 
lbs. working pressure. Fur- 
way nished with hub, flanged or 
mechanical joint ends. 


M & H Gate Valves may 
be ordered equipped also 
with usual accessories such 
as gearing, by-passes; 
rollers, tracks and scrapers; 
double square bottom, in- 
dicators, or for hydraulic 
cylinder operation. For 
complete information, 
write or wire M & H Valve 
and Fittings Company, 
Anniston, Alabama. 


FOR WATER WORKS ¢ FILTER PLANTS 
INDUSTRY © SEWAGE DISPOSAL AND 
FIRE PROTECTION 
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ASBESTOS-CEMENT PIPE 
installed in Penna. 
State Park 


Hickory Run State Park in 
White Haven is one of several 
Pennsylvania Parks in which 
“Century” pipe has been used 
to supply water for recreational 
areas. For generations to come, 
this line will carry its full 


capacity, without the need for 
maintenance. 


Long, trouble-free service is to 
be expected of “Century” pipe. 
Being non-metallic, this excep- 
tionally strong, durable pipe 
cannot tuberculate, rust, or cor- 
rode. Its bore stays smooth and 
frictionless, keeping pumping 
costs low. It is light in weight, 
easy to lay, low in cost. 


Before you decide on the pipe 
for any water-carrying line, for 
economy’s sake you ought to 
find out all about “Century” 
pipe. Write for “‘Mains Without 
Maintenance”—an informative 
free booklet of real value to 
anyone concerned with water 
main construction. 


KEASBEY & MATTISON Company Ambler ¢ Pennsylvania 


Nature made Asbestos...Keasbey & Mattison has made it serve mankind since 1873 
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bring 68% 
CENTRIFUGAL water reserve to 
PUMPS Allentown, Pa. 


ee These 15 mgd, 288 foot-head cen- _ tility paid off, for several units which 
eos trifugal pumps are among the total _ had already been in use for twenty : 
ead of nine De Laval units that provide years tied in easily, economically, 
a ee a new, all-time high in water avail- with the new system. 


ability at Allentown, Pa. Full capac- More than 80% of America’s cities 
ity is 42 mgd, present consumption ook to De Laval for the utmost in 
25 mgd—a “cushion” of 68% against pump performance and dependabil- 
the heavier demands of future years. ty. And they profit daily from De 

Part of the problem in setting up Laval’s 53 years of experience in 
this big, new facility was to utilize _ municipal water works pumping. 
as much equipment as possible from _De Laval units range from 100 thou- 
ios the old plant. Here, De Laval versa- sand to 100 million gallons per day. 


Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
822 Way, Trenton 2, 
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SUITABILITY: 


Coutdut- be bit, 


Jamming doable dite 


MAINTENANCE COST: 


nit 
-®) 


UZ SERVICE LIVE: Re 
SE 
OPERATING RESULT: 


In the Brackenridge Borough, Pa., | AVAILABILITY: 
municipal water plant, having forty ilime- 
large Crane iron body double disc 
gate valves on services up to 90 


pounds pressure. a 
Highly devel- 


oped for extra 
How wisely Brackenridge Borough water durability and 


utilities engineers chose valves in 1907 dependability, 
is self-evident. Today, 46 years later,the today’s Crane 
forty original Crane valves installed are a w. w. A. 
still on the job—still giving completely yajives help 
satisfactory service. What’s more, except water utilities 
for occasional repacking, none of the operate efficiently now and in 
valves have needed repairs of any kind. the future. Available in flanged 
And indications are, many years of serv- or hub ends up to 36-in. size, 
ice remain in the valves. these valves permit complete 
Valves that set performance records standardization. See your 
like this aren’t bought on price alone— (Crane Catalog. 
it’s assurance of quality that counts in 7A 
buying. That’s thrifty buying—the only 
way to get best value. 
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THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES © FITTINGS © PIPE © PLUMBING © HEATING 


Yr VALVE SERVICE RATINGS 
| 
THE INSTALLATION 
(| | | 
\ THRIFTY 
BUYER 
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Any movement of a branch main 
creates high stresses at the branch main 
connection. Mueller tapping connec- 
tions are specifically designed with heavy 
ribs to actually strengthen the main. 
Connections may be made quickly, under 
pressure, without loss of water or inter- 
ruption of flow 


The heavy, corrosion-resistant bolts 
have self-holding heads and are closely 
and evenly spaced in perfect alignment 
along the side flanges of the sleeve for 
maximum rigidity. The wide, thick side 
flanges are grooved for positive retention 
of the lead gaskets to assure a lifetime 
watertight joint. 


A simple flanged connection be- 
tween the tapping sleeve and tapping 
valve assures positive alignment for 


: 
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MUELLE 


accurate drilling and ease of installation 


Mueller Mechanical Joint Sleeves can 
be adapted to fit all classes of cast iron 
pipe by changing the end gaskets. The 
raised cast ring in the calked joint sleeves 
centers the ring and keeps the use of ex- 
pensive lead to a minimum. 


Mueller Tapping Valves have oversize 
seat openings to allow the use of full-size 
shell cutters. 


Tapping valves can be furnished with 
either ‘‘O” ring packing or conventional 
packing and mechanical joint or hub 
end outlet. 


Consult ad Mueller Water Works 


Catalog W-96 or see your Mueller repre- 
sentative for full details. nae: 


MUELLER CO. 


Dependable Since 1887 
MAIN OFFICE & FACTORY DECATUR, ILLINQES 


a TAPPING AND VALVES 
i 
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Tevet joints 


If you are using regular 40-foot pipe lengths, 132 joints will 
be required each mile. But by changing to 50-foot lengths of 
Armco Welded Steel Pipe, you need only 106 joints for the 
same distance. Thus, you can eliminate 26 joints—or almost 
one out of every five. 

Besides cutting installation costs, the longer lengths of 
Armco Pipe also simplify hauling and handling. 

With Armco Pipe it is easy to meet strength and capacity 
needs for your supply line, force main or water works piping. 
Diameters range from 6 to 36 inches; wall thicknesses are from 
9/64- to 1/2-inch, 

Outside coatings are supplied to A.W.W.A. specifications, 
and a spun enamel lining will prevent tuberculation. Write us 
for more data. Armco Drainage & Metal Products, Inc., Welded 
Pipe Sales Div., 2364 Curtis St., Middletown, Ohio. Subsidiary 
of Armco Steel Corporation. In Canada: write Guelph, Ontario. 
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A Armco 
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WILL GIVE YOU MAXIMUM REV- 
ENUE from every customer, and 
full frost protection, with a mini- 


mum cost of upkeep. 


Manufactured by 


Well Machinery & Supply Co., Inc. 


Fort Worth, Texas 


| 
ak 
Mar. 1954 JOURNAL AWWA 


JOURNAL AWWA 


U. S. BUREAU 


OF RECLAMATION 
SPECIFIES 


Concrete 


Pressure Pipe 


When the U.S. Bureau of Re- 
clamation builds a pipeline, it 
must last a long, long time. 
This is why the Bureau has 
specified concrete pressure pipe 
in many projects under its juris- 
diction throughout the Western 
States. In the State of Califor- 
nia alone, approximately 3,000,- 
000 feet of concrete pressure 
pipe have been used in diam- 
eters ranging from 12” through 


manufacture 
concrete pressure pipe 
in accordance with 
nationally recognized 
specifications 


Concrete 


84”, and for heads up to 650 
feet. These jobs include the 
Coachella Valley Project, the 
Cachuma Project near Santa 
Barbara, both barrels of the San 
Diego Aqueduct, and the Cen- 
tral Valley Project. 

Large pipe distribution sys- 
tems, often calling for heads of 
200 feet and over, are jobs for 
concrete pressure pipe. So, 
when your city is planning a 
water transmission system with 
either low or high heads be sure 
to get the facts on concrete 
pressure pipe. 


228 North LaSalle Street 
Chicago 1, Illinois 


Vol. 46, No. 3 


4 | 
‘ 
r 
— 
PRESSURE PIPE 
ASSOCIATION 


Mar. 1954 JOURNAL AWWA 


increased 
volume 


lower 


pumping 
costs 
No, we’re not miracle fetes 


men, but we can guarantee if 25cm _ 


that regardless of the inside 
condition of your water “watt @ 
main, we can restore their Pind 


original rated capacity to 95% or better. 


ae Think of the increased volume, higher pressure and lower Z 
br ies pumping costs that National cleaning will nw 
bring to your system—then write or 


call National today. 


There’s absolutely no obligation to have 
National’s experienced engineers call. 


TIONAL water MAIN CLEANING COMPANY 
50 Church Street - New York, N.Y. 


ATLANTA, GA; 333 Candler Building * BERKELEY, CALIF; 905 Grayson Street * DECA- 

TUR, GA; P. O. Box 385 * BOSTON, MASS; 115 Peterboro Street * CHICAGO; 122 So. 

_ Michigan Avenue * ERIE, PA; 439 E. 6th Street * FLANDREAU, S.D; 315 N. Crescent 

Street * KANSAS CITY, MO; 406 Merchandise Mart and 2201 Grand Avenue * LITTLE 

_ FALLS, N.J; BOX 91 * LOS ANGELES; 5075 Santa Fe Avenue * MINNEAPOLIS, MINN; 

- 200 Lumber Exchange Building * RICHMOND, VA; 210 E. Franklin Street ¢ SALT LAKE 

_ CITY; 149-151 W. Second South Street * SIGNAL MOUNTAIN, TENNESSEE; 204 Slayton 

Street ° MONTREAL, CANADA; 2032 Union Avenue * WINNIPEG, CANADA; 576 Wall 

Street *° HAVANA, CUBA; Lawrence H. Daniels, P. O. Box 531 * SAN JUAN, PUERTO 
RICO; Luis F. Caratini, Apartado 2184. 
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High Flo Flow Capacity 


@ Flow capacity stays high when 
Bitumastic® 70-B Enamel protects in- 
terior surfaces of steel pipe lines. This 
durable enamel prevents rust, corro- 
sion, incrustation and tuberculation... 
keeps pipe lines from “shrinking.” 
With this kind of protection, there’s 


-_-'no need to spend money on over-sized 


pipe in order to allow for future loss 


wae in flow capacity. Flow tests conducted 


457TH oF: 


on steel pipe lines, centrifugally lined 
with hot Bitumastic 70-B Enamel, 
have shown the value of Hazen-Wil- 
liams_ coefficient 
“C”’=145 to 160. 
You can save 
money in another 
way with Bitumas- 
tic 70-B Enamel. 
When applied to a 
thickness of 342”, it 


protects the exterior of pipe against 
the corrosive action of the soil. It is 
wasteful to specify an excess of wall 
thickness to compensate for corrosion. _ 
It is more economical to specify just — 
enough wall thickness to give the pipe 
adequate structural strength and to 
use Bitumastic 70-B Enamel to pre- 
vent corrosion. 


Use strong, durable steel pipe, lined 
and coated with Bitumastic 70-B En- 


amel,and give your community worth-_ 
while savings. Write for full informa- 


tion on protecting large- — 


water lines. 


KOPPERS COMPANY, INC. 


Tar Products Division, Dept. 305T, Pittsburgh 19, Pennsylvania 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 


LOW FLOW CAPACITY 
\ | 
= 
70-8 Enamel 
makes the difference by preventing corrosion — 
ete 
KOPPERS BITUMASTI( enamens 
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A Sewiee 


that knows no boundaries 


From Alaska to Zamboanga and points North, East, South and 
West, wherever man has a need for water—there you will find Layne. 

It’s a typical American success story—this history that spans nearly 
three quarters of a century and started with a one man muscle 
power drilling rig—and an idea. 

Today Layne is the name of a product—but it’s more than that— 
much more. The name Layne is also the name of a service, inter- 
national in scope, that includes every phase of ground water develop- 
ment from preliminary exploration to maintenance of installed 
equipment. 

For information on any phase of ground water development, 
modernization, maintenance or equipment consult your nearest 
Layne Associate Company—or write 


LAYNE & BOWLER, INC., Memphis 8, Tennessee 


~ Vertical Turbine Pumps 


vz. Water Treatment 


aw! 
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from this... 


by CENTRILINE 


Low water pressure due to friction loss can be 
a3 permanently corrected by Centrilining. Properly 
| applied cement-mortar linings in pipelines eliminate 
interior tuberculation and corrosion forever. 
The continuous rigid surface also prevents leakage from 
joints or holes in the pipe wall. ae 
And it’s all done with the pipes in place. The result : ? 
the equivalent of a new pipeline at a fraction 
bles of the cost of new pipe. 
Write today for free booklet! 


CEMENT-MORTAR LININGS FOR PIPES IN PLACE 


3,000,000 FEET OF EXPERIENCE 

CENTRILINE CORPORATION 
A subsidiary of Raymond Concrete Pile Co. 


140 CEDAR STREET, NEW YORK 6, N. Y. 
Branch Offices in Principal Cities of United States and Latin America 
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Mer.198¢ 


Air Pressure 


SYSTEM 


instant, accurate 


measurement of 
head and flow... 
plus automatic 


flow control! 
ani 


Your operation is only as 
, efficient as your measurement and See F 
control methods. The C.-A.-P. System nied 
provides an accurate measure of Yourself... 
head loss and flow and an instantaneous, get this detailed 
automatic adjustment of flow rate. C.-A.-P. bulletin 


Controlled Air Pressure eliminates 
inaccuracies of stuffing boxes 

and complex equipment of diaphragm 
or mercury operated gauges. 


complete with 
drawings. Ask for 
Bulletin 1100-J. 


INFILCO INC. i Tucson, Arizona 
Plants in Chicago & Joliet, Illinois 

FIELD ENGINEERING OFFICES IN 26 PRINCIPAL CITIES 
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--- BY NATURE 


Carefully designed, too, are the dependable W&T Chlorinators which are 
familiar sights in thousands of installations all over the world. 


For example — the W&T Visible Vacuum Principle which, by means of 
a glass bell jar, permits simple, visual checks on proper chlorinator per- 
formance. 


And, for another —the inherent safety 
and economy of W&T Chlorinators, which 
are available with controls and accessory 
equipment to meet exactly each specifi 
chlorination problem. 


Behind these and many other design fea- 
tures is a nation-wide field organization, 
which, by “nature,” is resourceful and 
technically skilled. The services of this or 
ganization are designed to give you — in 
the most efficient manner possible — the 
practical and proved results of a continu- 
ing quest for the best in chlorination 
equipment. 


If, by nature, you’re skeptical, you can 
easily prove it to yourself by passing along 
your own particular chlorinator problem 
You'll hear from us promptly — and with 
out obligation, of course. 


WALLACE & TIERNAN 


25 MAIN ST. BELLEVILLE 9, N. J 
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Determination of Water Rate Schedules 
tees A report of Committee A4.B—Water Rates, presented on May 12, 
ere 1953, at the Annual ig st Grand Rapids, Mich., by Louis EF. 
ny Ayres (Chairman), Civ. Engr., Ayres, Lewis, Norris & May, Ann | 
Arbor, Mich. The committee members were: T. L. Amiss,C.H. 
eh Capen, R. H. Ellis, D. L. Erickson, M. P. Hatcher, N. B. Jacobs, leat bad * 
W. A. Kunigk, A. P. Learned, 1. P. Macnab, H. F. Smith, S. K. 
ay quette, Paul Weir, and W.V. Weir. Representing NEWWA were: mes va 
=P. A. Shaw, W. A. Gentner, and E. T. McDowell. iris 


HE subject of water rates has been 

involved in controversy for several 
decades, and it is not possible to re- 
solve this controversy now by any 
simple set of rules. Not only are di- 
vergent views concerned but differ- 
ences in local conditions, laws, owner- 
ship (public or private), control (com- 
mission or local), and other matters 
must also be considered. As many of 
the issues have already been reviewed 
by the committee in recent JOURNALS 
(1-4), only those aspects which have 
a bearing on committee recommenda- 
tions are included in the text of this 
report. 

In view of the circumstances, the 
report is aimed at outlining the basic 
elements involved in water rates and 
suggesting alternate rules of procedure 
for formulating rates, thus permitting 


the exercise of judgment and prefer- 
ence to meet local conditions and 
requirements. 

The subject matter is presented in 
four sections : 

Section 1—Amount of Revenue: 
Amount of revenue may be determined 
by either of two methods of approach: 
the utility basis and the cash _ basis. 
The applicability of each basis is dis- 
cussed, and illustrative applications 
are presented showing the possible 
range in total revenue, depending on 
the basis used and the assumptions 
adopted. 

It is suggested that the income from 
rates in suburban areas should be de- 
termined on the utility basis. 

Section 2—Classification of Costs: 
Costs are considered on two bases: the 
common basis required by the demand 
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theory of rates, which allocates ex- 
pense to capacity or demand, output, 
and customer costs ; and the functional 
classification of costs into production, 
distribution, customers’ service, fire, 
and special costs. Modified ruies are 
suggested for the classifications under 
the demand basis, and an illustrative 
application of the functional distribu- 
tion of costs is presented. 

Section 3—Allocation of Expense: 
Allocation of expense between water 
users and taxpayers, and between the 
several classes of normal and special 
users, is considered. The wide range 
of opinion on the portion of the water 
works burden that should be assessed 
to property is noted, and practicable 
limits are suggested for the income to 
be derived from taxes, assessments, or 
other levies on property. 

Fire protection is treated as a spe- 
cial use, and an attempt is made to sug- 
gest methods for the computation and 
collection of reasonable fire charges 
without recourse to an unacceptable 
increase in the tax burden. 

Sprinkling, air conditioning and re- 
frigeration, and other special demands 
that increase the peak load are in some 
areas placing an increased burden on 
water systems. To control such de- 
mands and to distribute the additional 
costs more equitably, demand charges 
are suggested and illustrated. 


Every water works should receive a 
gross revenue in an amount that will 
suffice to provide adequate service and 
assure the maintenance, development, 
and perpetuation of the system. 

Two bases for the determination of 
revenue have been used widely, and 
_ each has its particular field of applica- 
tion. They may be called the “utility” 


Section 1—Amount of Revenue 
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Section 4—Rate Schedules for Nor- 
mal Users: An attempt is made to pre- 
sent definite rules for the formulation 
of rates which will distribute normal 
expense among all customers, as nearly 
as possible in proportion to the cost 
of supplying the commodity. Special 
users whose intermittent demands re- 
quire excess plant would pay these 
normal rates for all water used, plus 
additional demand charges as sug- 
gested in Section 3. 

Methods or rules for determining 
rate schedules are developed on two 
bases: the demand (or capacity) basis 
and the functional (or customer cost) 
basis. Both of these bases have been 
used for many years, but their appli- 
cations have been the cause of much 
of the controversy in rate making. 
The demand basis was outlined in the 
Manual of Water Works Practice (5) 
in 1925, and the functional or customer 
cost basis generally follows a commit- 
tee report (6) adopted by AWWA on 
May 24, 1923. The principal differ- 
ence between the two bases involves 
the amount of the service charge— 
whether it should include a substantial 
portion of demand or ready-to-serve 
costs, or be limited to customer costs 
only. Rules are proposed herein that 
may help to reconcile the two bases and 
permit the use of either theory, with 
comparable results. 


basis and the “cash” or budget basis 


(3,7). 
Utility Basis 


The utility basis is required for all 
privately owned water works and for 
the relatively few publicly owned sys- 
tems under the control of state com- 
missions or other outside regulatory 
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authorities. State commissions exer- 
cise jurisdiction over municipally 
owned water works in the regulation 
of rates within corporate limits in six 
states: Maine, Montana, Nevada, 
West Virginia, Wisconsin, and Wyo- 
ming (8). 

The utility basis requires the de- 
termination of a rate base, or the 
amount of capital upon which the util- 
ity is entitled to earn a return, and the 
fixing of a fair rate of return on the 
rate base. 

The gross revenue, on this basis, 
would therefore include: operation and 
maintenance expense; taxes; depreci- 
ation; and a return on the rate base. 

Operation and maintenance expense 
are a matter of record and experience. 
Assuming equal efficiency in manage- 
ment, the amount is independent of 
the type of ownership or control of the 
utility. 

Taxes collected through revenue by 
the privately owned utility must in- 
clude all taxes which the utility is obli- 
gated to pay to federal, state, and local 
governments. For the publicly owned 
water works, the tax item may vary 
from none to all of the taxes required 
of the privately owned system, al- 
though in the publicly owned utilities 
where allowances are made for this 
item, the amount is often limited to 
local taxes. 

Depreciation allowances are based 
on such annual percentages of the 
items of plant investment as may be 
considered necessary to accumulate the 
amount of the corresponding capital at 
the end of the useful life of the physical 
property. Under commission control, 
rates for depreciation are fixed or ap- 
proved by order and are adjusted 
from time to time to accomplish their 
objective. Privately owned utilities 
are generally restricted in the use of 


amounts of cash are usually held in 
“working capital,” and the balance 
may be invested in plant extensions. 
The use of such funds to retire debt is 
not permitted. 

Frequently, with publicly owned and 
locally controlled properties, rates of 
depreciation are larger than necessary 
for normal replacements and exten- 
sions, and the surplus accumulated 
from this and other sources is used for 
major improvements, for debt retire- 
ment, or as a donation to the general 
fund of the municipality. 

The rate base and rate of return are 
matters determined by court or com- 
mission decisions for all utilities sub- 
ject to such control. For all publicly 
owned and locally controlled water 
works, no such machinery is available, 
and the determinations are made by 
local authorities, with or without the 
aid of consultants, accountants, or 
other experts. It is not uncommon, in 
such instances, for municipalities to use 
the so-called book value, where the fig- 
ures exist, or the actual cash expendi- 
tures over the years, with or without 
the interest accumulations on property 
paid for out of bond issues. 

Courts and commissions determine 
rate bases quite differently in the vari- 
ous states. The methods range from 
original cost (or prudent investment ) 
less depreciation, which is recent prac- 
tice with many commissions, to present 
reproduction cost less depreciation (or 
fair value), which is required by stat- 
ute in at least one state. Obviously, a 
commission must fix a rate base and 
rate of return for a privately owned 
utility that will assure an income suffi- 
cient to attract the capital necessary to 
maintain and develop the corporation. 

For the publicly owned and locally 
controlled water works, the rate base 
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and rate of return are not significant 
items in connection with financing. 
Money is borrowed on_ general- 
obligation, special-assessment, or reve- 
nue bonds. General-obligation or 
special-assessment bonds have a lien 
on all or a portion of the property in 
the city and are not affected by the 
value of the assets or the earnings of 
the water works. Revenue bonds are 
secured by a lien on the earnings of 
the water works, but the buyer is not 
especially interested in the value of 
the property involved. Rather, he is 
concerned with the net operating reve- 
nue available for interest and debt 
retirement. 

If the gross revenue of a publicly 
owned water works is computed on the 
utility basis, the rate base and rate of 
return should be comparable to those 
of a privately owned property. The 
Wisconsin Public Service Commission 
is required by statute to adopt the basic 
principle that “a municipally operated 
water utility is entitled to the same rate 
of return as that permitted for pri- 
vately owned utilities’ (9). By the 
same logic, it seems proper to assume 
that a publicly owned property is not 
entitled to earn a higher rate than that 
which would be permitted a compara- 
ble privately owned property. A re- 
cent decision of the Wyoming commis- 
sion ruled that a “municipal water 
plant is not entitled to as high a return 
as utility companies” (10), while, in 
Maine, it is reported that, “theoreti- 
cally, a water district is not entitled 
to any ‘return’ or net income, but the 
commission always allows some leeway 
for contingencies or emergencies” 
(11). 

From the record available (12), it 
appears, however, that the rate of re- 
turn on book value varies in munici- 
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pally controlled water works from no 
return to more than 20 per cent. This 
range is due chiefly to four factors: 
[1] amount of outstanding debt; [2] 
inaccurate records of book value; [3] 
appropriations for major improve- 
ments; and [4] diversions of water 
works funds to meet deficiencies in 
other municipal departments. 

It is obvious that the revenue re- 
quirements of most municipally con- 
trolled water works are not premised 
on any rate base or rate of return, but 
on the cash requirements of the sys- 
tem, as determined by local conditions 
and policies. Hence, a cash basis af- 
fords an alternative and more realistic 
approach to the problem for the great 
percentage of municipal water works. 


Cash Basis 


The cash similar to the 
budget basis of other city departments 
and, as such, is more easily explained 
and justified to city administrations. 
The total revenue is based on estimates 
of cash requirements, supported by 
operating experience and knowledge of 
future needs. 

The items to be included may be 
separated into basic and optional clas- 
sifications. The basic items are: op- 
eration and maintenance ; debt require- 
ments (interest and principal); re- 
placements; and normal extensions 
and improvements. The optional items 
are: taxes; appropriations for major 
improvements, or reserves therefor; 
and contributions to other city depart- 
ments. The basic items cover the es- 


basis is 


sential requirements concerning which 
no water works manager, council, or 
commission will disagree; but the op- 
tional or additional items involve mat- 
ters on which there is much difference 
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of opinion and which, in the last analy- 
sis, will be decided by local authorities. 
Debt requirements should include 
the interest and repayment of all out- 
standing bonds—whether general obli- 
gation, special assessment, or revenue 
—the proceeds from which have been 
invested in water works property. 
Replacement estimates should be suffi- 
cient to provide for the current re- 
newals and replacements of such units 
of equipment and property as are no 
longer serviceable and need to be re- 
placed or rebuilt. The allowance for 
normal extensions and improvements 
should provide for the year-to-year 
costs for small main extensions, serv- 
ices, meters, hydrants, and similar 
minor items, but should not include 
sums to be set aside for major im- 
provements. This item, together with 
that for replacements, may often be 
substantially equivalent to normal de- 
preciation allowances. Taxes are con- 
troversial, but majority opinion would 
probably favor payments to the mu- 
nicipal government in lieu of all local 
taxes, provided the municipal govern- 
ment makes a reasonable payment to 
the water department to cover the fire 
protection service. If it is local policy 
to avoid debt, partially or entirely, in 
meeting the cost of major improve- 
ments, a reserve may be created and 
the corresponding funds kept apart, 
carefully invested and earmarked, 
without possibility of diversion for 
other purposes. Such a reserve may 
not, however, be legal in all states. 
Diversion of water works funds to 
other city departments is the most con- 
troversial item among the optional ad- 
ditions to revenue. Although the prac- 
tice is common, particularly in the 
larger cities and those in which normal 
property taxes yield inadequate reve- 
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nue, it may be deprecated by persons 
concerned with the best interests of 
the water works. The danger inherent 
in such a practice is that, once adopted 
as a policy, it affords an opening 
wedge for further claims on water 
works revenue to the point of injury 
to water service. Striking illustrations 


of the inadequacy of existing water 
are 


facilities due to fund diversions 


common knowledge. 


Illustrative Applications 


The following applications illustrate 
the range in revenue determination 
using the two bases and with varying 
assumptions regarding the items in- 
volved. The figures are based on the 
records of a city of 100,000 population 
with a book value of approximately 
$8,400,000. In 1950 this municipality 
had a gross annual revenue of $490,- 
564, paid no taxes, had a debt service 
charge of $51,125, and made an 7. 
propriation of $90,536 for extensions 
and betterments. 

On the cash basis, therefore, cae 
property operates with a gross reve- 
nue about as follows: 


Operation and maintenance. . . $259,000 

Debt requirements. 

Replacements, extensions, and 
improvements. . . 

Net income (1.07 per cent of 
$8,400,000)... 


Total revenue $490,564 


The minimum revenue, on the cash 
basis, for such a property could be the 
sum of the first three figures, or $400,- 
661; and the maximum revenue prob- 
ably should not exceed this latter sum, 
plus local taxes at 1} per cent, plus 
perhaps 6 per cent on the book value, 


or a total of $979,536: 


fn 
4 
. 
a. ~*~ 


Operation and maintenance 
Replacements and extensions... 90,536 
Taxes at 14 per cent...... 126,000 
Major improvements or fund 
diversions (6 per cent of 
$979,536* 


On the utility basis, one might esti- 
mate the revenue as follows: 


Operation and maintenance...... . $259,000 
Depreciation (1} per cent)........ 105,000 
‘Fees (is oer Gent)... 126,000 
Return (6 per cent).............. 


Total revenue. $994,000 


Next, assume the same property to 
be privately owned, with these figures 


applying: rate base, approximately 
$7,000,000 (or $8,400,000 less accu- 
mulated depreciation, plus working 


capital); annual depreciation allow- 
ance, 1} per cent of $8,400,000; local 
taxes, 3 per cent ; federal income taxes, 
$304,000; and rate of return, 6 per 
cent of fair value (based on $3,590,000 
in bonds at 4 per cent and $3,500,000 


in stock at 8 per cent). The gross 
revenue then becomes: 
Operation and maintenance... . . $259,000 
Depreciation (1} per cent)....... 105,000 
210,000 
Return (6 per cent)............ 420,000 
Federal income taxes........... 304,000 
Total revenue........ . $1,298,000 


*In Maine, ‘‘the revenue for the utility 
illustrated would be determined about as 
follows: 


Operation and maintenance 


. $259,000 
axes...... 0 


Depreciation (1} per cent on $8,400,000).... 105,000 
Interest on indebtedness (4 per cent on 
Sinking fund provision (minimum, 1 per 
Minimum revenue requirement $539,000 


“This minimum is often adjusted by the 
commission to allow the district to retire its 
indebtedness at a more rapid rate and to 
provide for foreseeable future increases in 
operation and maintenance” (J//). 


If the rate base were set at fair value, 
instead of prudent investment, the 
gross income requirement could be 
materially larger, depending upon the 
average age of the property, the allow- 
able rate of return, the amount of 
taxes, and other elements. 

The preceding figures demonstrate 
the wide range of total revenue (from 
$400,661 to more than $1,298,000) 
possible under the alternate assump- 
tions, depending upon type of owner- 
ship, rate base, and rate of return (for 
privately owned utilities), and (for 
publicly owned and controlled proper- 
ties) such matters as payments in lieu 
of taxes, financing methods, and con- 
tributions to other municipal func- 
tions. 


Revenue From Suburban Areas 


The rates to suburban areas should 
be computed on the utility basis. The 
assumption may be made that the 
water works is the property of the citi- 
zens of the municipality and that users 
outside of the city should pay a rate 
that, if applied to all such users, would 
provide for all operation and mainte- 
nance expense, plus local taxes, de- 
preciation, and a reasonable return on 
the value of such portions of the prop- 
erty as may be devoted to the service 
of the outside areas, including all pro- 
duction and transmission facilities re- 
quired to deliver the product to the city 
limits, but excluding the distribution, 
service, and fire facilities provided 
solely for serving the area within the 
city. The sum of all such costs, di- 
vided by the total annual production 
less transmission losses, gives an aver- 
age sale price applicable to all out- 
side users with normal load factors. 

On such a theory, if the atility basis 
is used inside the city, as is done by 
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privately owned systems, or by publicly 
owned systems under commission con- 
trol, there is no difference between city 


Section 2—Classification of Costs 


In order to formulate rate struc- 
tures, costs must be classified in some 
manner to permit their allocation to the 
several services and users. Two meth- 
ods—the demand basis and the func- 
tional cost basis—are presented herein. 


Demand Basis 


It has been a general practice to 
divide costs into three groups: cus- 
tomer costs, capacity costs, and com- 
modity costs. Customer costs include 
those arising out of the maintenance 
of services and meters and the labor 
and accounting expense required for 
reading, billing, and collecting. Cus- 
tomer costs constitute a relatively small 
proportion of the total. They are 
readily segregated, as are also the di- 
rect charges to fire protection, arising 
out of hydrants and their connections, 
and any other equipment provided 
solely for fire and for special purposes. 
Based on the usual definitions, capac- 
ity costs include those which arise out 
of providing plant and keeping it 
“ready to serve.” Commodity costs 
are those which vary directly with the 
amount of water produced. The sepa- 
ration of capacity from commodity 
costs has, however, long been a subject 
of controversy. Strict compliance with 
these commonly quoted definitions 
leads to classifying a very large per- 
centage of all costs as capacity costs 
and a relatively small percentage as 
commodity costs. 

The theory upon which this practice 
is based was inherited from the elec- 
trical industry. It was originally set 
out by Hopkinson in England and by 
Henry L. Doherty in this country, 
treating of rates for electricity supply: 
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and suburban rates, except for charges 
that may be justified as extra costs in 
particular situations. 

[ Based on this theory, the] cost of cen- 
tral station service can be generally di- 
vided into three classes: 

1. Those elements of cost which are 
strictly proportional to the number of 
customers, such as billing, meter reading, 
accounting, collecting, meter testing, etc. 

2. Those elements of cost which are 
proportionate to the maximum demand 
which a customer may make upon the 
plant and system of the public utility. 

3. Those elements of cost which are 
in proportion to the actual amount of 
water, gas, or electricity actually used. 

Any system of rates which omits from 
proper consideration any great propor- 
tion of the costs referred to above results 
in an overcharge to some and too great 
liberality to others (73). 


This theory needs to be modified for 
satisfactory application to water works. 
One aspect of the water works industry 
that differentiates it from other kinds 
of business is the relatively large pro- 
portion of the costs that are fixed, in 
the sense that they do not vary with 
output. Theoretically, almost all costs, 
except such items as coal, electricity, 
and chemicals, can be so classified. In 
the illustration presented later in this 
section (page 196), the capital costs 
alone, based on only 6 per cent of 
the capital investment to cover fixed 
charges, amount to about two-thirds of 
the total annual charges. Examples 
might be cited in which a very large 
percentage of total costs has been allo- 
cated to capacity costs. It is not un- 
common to find nearly half the total 
expense assessed to customers as a 
demand or capacity charge and col- 
lected through a service or a minimum 
charge, or in a higher unit rate for 
the first step—in effect, a substantial 
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charge largely independent of the flow 
through the meter. 

The Manual of Water Works Prac- 
tice (5) considered this dilemma in 
1925 and concluded that capacity costs 
computed in this manner would amount 
to “a considerable proportion of the 
total cost” but that “theory should not 
be carried to extremes, and, regardless 
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method, the committee suggests the 
following modified definitions : 


Customer costs: These costs shall 
comprise all operation and maintenance 
and fixed charges arising out of service 
to customers, including meters and 
services, collection, and commercial ex- 
pense, together with a suitable portion 
of general and administrative expense. 


TABLE 1 


Distribution of Capital 


$ 

Organization | 10,000 | 

Land and rights 93,000 mr 50,000 | 70,000 

Structures and improvements 590,000; 150,000 

Power production equipment 44,000 41 fies 

Steam pumping equipment 34,000) Tau 

Electric pumping equipment 220,000) 

Purification equipment |  §9,000; 

Plant in progress 318,000 M 

Transmission mains 1,730,000 a 

Feeder mains in progress 175,000 

Distribution mains 3,680,000 

Office furniture and equipment 22,000 

Stores equipment 2,000 

Tools and work equipment 17,000 

Meters and services | 750,000 

Subtotal 3,263,000) 3,830,000 750,000 | 332,000 | 82,000 | 143,000 
Distribution of office and shop | 45,000) 67,500) 90,000 22,500 > 
Totai | 3,308,000) 3,897,500) 840,000 | 354,500 225,000* 


* Office and stores and shop distributed as follows: production, 20 per cent; distribution, 30 per cent; customers, 


40 per cent; and hydrants, 10 per cent. 


of calculation, it is best to limit the 
service (capacity) charge in all cases 
to reasonable amounts... . [The] 
consumption (commodity) charges 
should, in all cases, carry the major 
part of the entire cost of service.” 

In an effort to bring uniformity 
in the classification of cos 


ts by this 


Capacity costs: These costs shall be 
limited to a portion only of the fixed 
charges of depreciation, taxes, and re- 
turn. After suitable deductions for fire 
protection, customers’ investment, and 
property devoted to special uses, the 
iaining fixed charges shall be di- 
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TABLE 2 
Distribution of Operation and Maintenance Costs 
Item Trans- bution Meters | Connec 
mission Com- and tions 
$ mercial | Services $ 
$ 
Labor andexpense 12,300 
Maintenance 3 nit 
Power 93,700; 
Miscellaneous 69000 
Labor 1,100; 
Chemicals 
Miscellaneous 
Maintenance 400; 
Distribution 
Labor 14,000 
Miscellaneous 3,000 
Maintenance 8,000 
Hydrants | 3,600 
Services | 5,900 
Maintenance, general structures 300 200 
Meters 4,900 i 
Customer accounting | 45,200 ) 
Administrative and general 17,300 — 
Subtotal 156,100 | 25,300 | 45,200 11,000 3,600 | 17,800* 
Distribution of office a | 3,560, 5,340 | 5,340 1,780 | 1,780 
Total | 30,640 | 50,540 | 12,780) 5,380 | 


services, 10 per cent; and hydrants, 10 per cent. 


the commodity costs of normal users 
on a basis to be determined. 

Commodity costs: These costs shall 
include all operation and maintenance 
expenses, except those chargeable to 
customers and to fire protection or 
other special services, plus the balance 
of the fixed charges not allocated to 
capacity or customer costs. 

The application of the customer, ca- 
pacity, and commodity costs to the for- 
mulation of rate schedules is discussed 


* Distributed to: production, 20 per cent; distribution, 30 per cent; commercial, 30 per cent; meters and 


in Sections 3 and 4. The procedures 
for designing water rates have gener- 
ally been based on trial-and-error as- 
sumptions applied to the sales records 


of the particular community. In Sec- 
tion 4, suggested procedures are 
presented. 


Functional Cost Basis 


An alternative method of classifying 
costs, which permits the establishment 
of definite rules for determining water 


im 
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functional distribution, as 

Bene in a Michigan Section com- 

i In this method, 
operation and maintenance, as well as 

fixed charges, are separately allocated 

to the functions of : production, includ- 

oe ing source, treatment, pumping, and 
transmission; distribution; customers’ 

ee: _ services and meters ; and hydrants and 
connections. Office and shop costs are 
first separately classified and then dis- 
tributed by judgment to the four main 


¢lassifications, 
TABLE 


Summary of Capital am 
and Cost 


Capital Operation 


Item Investment 


3,308,000 
3,897,500 | 


159,660 
30,640 


transmission 
Distribution 


190,300 


7,205,500 


Sublotal 
840,000 | 63,320 
and 


connections 5,380 


354,500 


8,400,000 259, 000 


By this means it is possible to pro- 

vide the data upon which a distribution 

_ of costs may be made, first to fire pro- 

— tection (and any other charges to prop- 
erty) and, second, to special and low- 
load factor users, as discussed in Sec- 
tion 3. The balance of the costs are 


_ then allocable to normal users, through 


Illustrative Applications 
A typical distribution of capital and 
f ion and maintenance costs for 


an 
Maintenance 
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a city of 100,000 population, with a 
book value of $8,400,000, is shown in 
Tables 1-4. These tables provide the 
bases for the allocation of expense in 
Section 3 and the determination of rate 
schedules in Section 4. 

The figures presented in Table 3, 
which summarizes Tables 1 and 2, 
make possible the allocation of costs to 
fire protection and special users (Sec- 
tion 3) and to normal customers (Sec- 
tion 4). To derive from Table 3 the 


TABLE 4 
Annual Charges 


Operation 
and Main- 
tenance 


Fixed 
Cc — 


Production and 
transmission 
Distribution 


198,480 | 
233, 850 | 


159,660 | 358,140 
30,640 | 264,490 
622,630 


Subtotal 4 32,330 | 190,300 
Customers’ 
meters and 
services 50,400 
Hydrants and 
connections 


63,320 | 113,720 


21, sf | 5,380 


Total 504, 000 | | 259,000 


26,650 


763,000 


annual costs against each classification 
of service, the desired or necessary 
gross revenue must first be determined 
by the methods outlined in Section 1. 
In the particular city from which the 
figures are taken, the gross revenue 
was reported as $490,564, leaving only 
$231,564 in excess of the costs of op- 
eration and maintenance shown in 
Table 3, or only about 2? per cent of 
the total investment. This property 
has substantially no debt, pays no 
taxes, and receives no payment for fire 
protection. 


| 
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For the purposes of this discussion 
and the illustrative examples which 
follow, it has been assumed that the 
income received by this property 
should pay fixed charges of 6 per cent 
on the total investment plus the total 
expense for operation and maintenance. 


This section considers briefly the 
questions involved in the allocation of 
expense between water users and tax- 
payers and between normal water 
users and special, or low load factor, 
Water Users and Taxpayers 


users. 


In most municipalities today, the 
water works performs more than one 
function. Generally, its primary func- 
tion is to supply a necessary commod- 
ity to its customers, but it also affords 
certain benefits to the municipality as 
a whole. It safeguards public health, 
improves property values, and con- 
tributes to fire protection. Except for 
fire protection, which is dealt with 
below as a low load factor use, these 
benefits are intangible and their values 
are not determinable by rule. Whether 
or not they should bulk large in the 
allocation of expense is a matter upon 
which there is a difference of opinion. 

Although it has been the practice in 
many publicly owned water works to 
allocate some part of the annual ex- 
pense—usually some portion of the 
debt service—to the taxpayers, such 
allocations have been the result of the 
methods of financing rather than any 
theory of benefits. Financing has de- 
pended on local conditions and on the 
most advantageous method of borrow- 
ing or assessing costs, without any 
particular consideration of equity in 
the division of the financial burden 
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Section 3—Allocation of Expense 


Obviously, the percentage figure aes 

should yield the amount required by — = 
the specific utility to cover depreci- 
ation, taxes, and return. Assuming 
6 per cent, the total income would be 
$763,000, allocated to functions as in © 
Table 4. 


between the water users the 
taxpayers. 
Prior to about 1920 most munici- aa 


pally owned water works were financed 
through the sale of general-obligation 
or special-assessment bonds. To the 
extent that the interest and bond re- 
tirement payments were taken from 
taxes, the practice constituted a contri- 
bution by property to the cost of the 
water works. In many cities, however, 
the debt service on these bonds was 
met out of the revenue from rates, with 
little or no contribution from the tax- 
payers. In fact, taxpayers have com- 
monly been the beneficiaries of much 
free service, including water to public 
buildings, street and sewer flushing, 
fire protection, and cash diversions to 
the general fund. 

During the past two decades much 
municipal water works financing has 
been accomplished through the sale of 
revenue bonds, supplemented by sur- 
plus cash from earnings. Normally, 
all of these funds come from water 
users, except where a fire protection 
charge is included in the tax budget. 
It is common practice, however, to 
finance extensions to the distribution 
system by assessments, or the equiva- 
lent, on the property to be served. 

A recent suggestion (7, page 175) 
that would allocate a considerable part 
of the annual expense to the taxpayers 
proposes the “use of general tax funds 
to finance at least a part of the con- 
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or replacement of major 
structures,” and the “use of special as- 
Structures, and the “use of special as 


of local 
water 


struction, or replacement 
ee structures,’ with the “use of 
a _ charges to finance operation and main- 
tenance” only. The rules for applying 
this plan are sufficiently clear to per- 
FE. their use in practice. 
Others (14) have proposed alloca- 
tions of costs on a nearly equal basis 
between taxpayers and water users, 
but the principles supporting the logic 


of such allocations have not been 
presented. 
Although there are situations in 


which it is necessary to make consid- 
erable use of the taxing power in order 
to finance new systems or provide 
major improvements for existing ones, 
these instances are exceptions rather 
than the rule. Such situations gener- 
ally arise when it is desired to develop 
a water system in advance of the ar- 
rival of the anticipated customers (who 
may be expected later to use the system 
and pay the cost through rates). Reli- 
ance on the taxing power may also 
be dictated for utilities whose fixed 
charges are a preponderant part of the 
total cost of service. For example, in 
the financing of water and sewage serv- 
ices to such an area as the Washington 
Suburban Sanitary Dist., involving 200 
sq miles of territory with a population 
of only 250,000, it has been necessary 
that property assume a substantial por- 
tion of the burden; or in the devel- 
opment of a remote and expensive 
source of supply, like that of Los An- 
geles, the financing of a major part of 
the cost must be based on a guarantee 
from property. 

Generally speaking, however, the 
presently developed and_ established 
water systems need little or no finan- 
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cial assistance from taxes. A large 
proportion of such systems are able to 
collect through reasonable rates a suffi- 
cient income to operate, maintain, and 
develop adequate facilities. At the 
same time, many cities are hard pressed 
to find sufficient property tax revenue 
to meet the increasing costs of other 
municipal services and are seeking 
additional sources of income. Under 
these circumstances, it would seem to 
be unrealistic to propose generally that 
any considerable amount of utility 
revenue be collected through property 
taxes as payment for intangible bene- 
fits to property as a whole, no matter 
how alluring the theory upon which 
such proposals are based. 

Although the sources of water works 
revenue are to be determined on the 
basis of all local factors, one may con- 
clude that most of the income will be 
derived from the water users and that 
the portion received from taxes, as- 
sessments, or other levies will usually 
be limited to: fire protection; assess- 
ments on benefited property for main 
extensions ; and occasionally some tax 
aid, grant, or donation to help finance 
a major improvement. 

The preceding comments are in- 
tended to apply primarily to publicly 
owned and locally controlled water 
works. Publicly owned systems con- 
trolled by commissions are usually sub- 
ject to the same regulations as _pri- 
vately owned properties. Gross earn- 
ings from utility rates, plus a fire 
protection charge, provide for opera- 
tion and maintenance, depreciation, and 
taxes, as well as a limited return on 
the rate base; and, out of net earnings, 
the equivalent of dividends is fre- 
quently paid to the general funds of the 
city. Commission rulings appear to 
deny the right of cities to accumulate, 


: 
i 
5 


through rates, the eens necessary to 
finance future major improvements. 

Except for public fire protection 
charges, privately owned water works 
have no “legal authority . to make 
any charge or assessment against non- 
users” (7, page 228). To a limited 
degree, however, privately owned sys- 
tems extend lateral mains with the aid 
of customer contributions or deposits, 
subject to later refund, or through rate 
surcharges sufficient to meet the added 
expense. 


Normal and Special Users 


Users may be divided into normal 
and special classes, based on the ratio 
of their maximum demand to the aver- 
age annual rate of use. Most water 
users may be assigned to the normal 
category, but there appears to be an 
increasing number of special users 
whose maximum demand, in relation 
to the average, is higher than normal 
because of seasonal or intermittent use. 
Among special uses one may include 
fire protection, air conditioning and 
refrigeration, lawn sprinkling, supplies 
to golf courses, other irrigation sup- 
plies, and those for certain commercial 
and industrial purposes. 

Special users, except where the de- 
mands are offpeak, require more plant 
capacity in relation to average use than 
do the normal users. Hence, the cost 
of service to such special users is 
greater than for normal users by the 
amount of the fixed charges on the 
additional plant required. 

Generally, single rate schedules have 
been applied heretofore to all types of 
water users, without regard to demand 
in relation to use. In recent years, in 
some areas, the summer use of water 
for sprinkling and the nonconserved 
use for air conditioning have placed 


such an einai burden on water sys- 
tems that adjustments in water rates 
are desirable if each user is to pay for — P 
his service, as nearly as practicable, on 
the basis of cost. 
To accomplish these adjustments, in- 
formation is needed on the maximum- _ 
day demand assignable to each class of 
service—to domestic use, sprinkling, 
air conditioning, commercial and in- 
dustrial use, and fire protection. On _ 
the basis of an allocation of plant ca- Be 
pacity to normal and special users (in- ies 
cluding fire protection as a special use) 7 
fixed charges may be allocated to each 
use, either through an additional de- 
mand or service charge or through a 
modification of the rate structure. 


Fire Protection 


posed in the past for determining the 
proper portion of water works costs 
chargeable to fire protection. 
of these methods, together with a dis- _ 
cussion of some of the basic contro-— 
versies involved in their application, 
have already been presented by the 
committee (3): the classic method of . 
Metcalf, Kuichling, and Hawley (/5), 
published in 1911; a method outlined = 
in 1913 by Erickson (16), of the Wis- on. 
consin Public Service Commission, and _ 
elaborated upon by Alvord (17) in 
1914; and the more recent basis em-_ 
ployed by the Wisconsin commission, — 
as described by Nixon (18) in +1937. — 
Two fundamentally different theories | 
are involved in these methods. One 
theory (15, 18) assumes that the share 
of the applicable fixed costs chargeable 
to fire protection may be based on the 
ratio of the fire demand to the total 
demand for water, including fire, but 
that only the incremental operating and | 
maintenance costs are to be included. _ 
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that both fire and general service 
should bear the burden of cost (both 
fixed and operating) “according to an 


apportionment of the existing plant 
_ based upon the relative costs of en- 


he 


3 


tirely separate systems” (17). 
Under the first theory, the charge 
Be fire isa relatively large proportion 


a decreases with increased popula- 
tion. On the Kuichling basis, the per- 
centages could vary, for example, from 
77 per cent of the fixed costs with 

5,000 population down to 13 per cent 
with 300,000 population, and include 
“between 5 and 10 per cent of the total 
annual operation and maintenance 
charge.” It will, of course, be realized 
_ that percentages based on 1911 data 
may not apply today. 

Under the second theory, nearly half 


of all fixed and operating costs, regard- 


less of the size of the city, are = 
able to fire protection. Although, in 
earlier years, there were a few commis- 
sion allocations (19) in which the 
revenue from fire approached 50 per 
cent of gross revenue for small towns, 
there has never been any general ac- 
ceptance of the “separate-system” basis 
of allocation. 

The application, by individuals and 
commissions, of these and other the- 


 ories on the determination of the fire 


charge has led to widely varying re- 


_ sults and has been the subject of con- 


troversy for four decades. 


Although 


-most water works managers and engi- 


neers have generally accepted the pro- 


_ priety of charging for public fire pro- 
tection, and courts and commissions 


have usually included allowances for 
this service in rate structures, such a 
= is lacking in most municipally 

water works. Privately 
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owned properties usually charge for 
fire protection, but frequently in nomi- 
nal amounts only. 

Among the factors that have con- 
tributed to this state of affairs are: 
[1] a general feeling that the theories 
of computing the fire charge have over- 
emphasized the cost of this service; 
and [2] the fact that a fire charge has 
been an additional item in a tax bud- 
get which is already inadequate for 
other municipal needs. Under such 
circumstances, if one hopes to effect 
any improvement in a confused situ- 
ation, a more realistic approach is re- 
quired, both in the method of comput- 
ing the fire charge and in the manner 
of its collection. 

In computing the charge, one 
should accept the premise that the 
prime function of the average munici- 
pal water works today is to supply a 
commodity, and that fire protection, 
although important to the safety of the 
community, is a supplementary serv- 
ice, the charge for which should not 
exceed the demonstrable additional 
costs involved in_ rendering this 
service. 

The direct additional costs include: 
[1] the fixed and operating charges 
arising out of all plant and equipment 
installed solely for fire protection, such 
as hydrants and their connections and 
any pumps, mains, storage, or other 
equipment used only for fire service; 
and [2] the cost, at normal commodity 
rates, of the water used in fighting 
fires. 

The determination of indirect costs 
—those costs that arise out of the addi- 
tional plant capacity required for fire 
protection—has been a difficult hurdle 
in the past. The mechanics of this de- 
termination, particularly as applied to 
distribution facilities, have been com- 
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plicated even more by the improved 
definition of fire demands. Before 
1948 it had been generally assumed 
that total fire demand was based on 
population in accordance with the 
standard schedule of the National 
Board of Fire Underwriters, adopted 
Dec. 14, 1916. Then the NBFU is- 
sued Bulletin 266, in which the char- 
acter of the area protected, the degree 
of congestion, the size of the buildings, 
and the type of occupancy were taken 
into account, so that “material modifi- 
cations” had to be made in many in- 
stances (20). The total fire require- 
ments are now based on the extent of a 
mercantile district or on the size of and 
conditions surrounding industrial sec- 
tions or areas of high-value buildings. 
Although 20,000 gpm remains “the 
maximum fire flow demand required 
in any city,” regardless of population, 
“communities suburban to a metropo- 
lis,” for example, may not need nearly 
the fire flow called for by the formula. 
Over much of the distribution system, 
the fire requirements may vary from 
as low as 500 to 1,500 gpm in single- 
dwelling residential areas; from 1,500 
to 3,000 gpm in sections with individ- 
ual apartment houses, schools, hos- 
pitals, or single factories; and up to 
6,000 gpm in densely built residential 
areas. 

It appears, on the basis of this modi- 
fied concept of fire demand, that the 
indirect additional or incremental costs 
of fire protection cannot be determined 
with any degree of precision by the 
application of a ratio of fire demand 
to total demand applied indiscrimi- 
nately to the annual charges of all or 
even the major parts of a water works 
property. Rather, this determination 
requires a subdivision of the cost of the 
property into two parts: those items 


_ 


needed for general service without pro-- 
vision for fire protection, and those 
that must be added in order to provide 


for both classes of service. This sub 
division is simplified for the produc- 
tion facilities by certain basic consid- 
erations. Where the source of supply 
is a large reservoir, no part of the cost 
of such storage would be chargeable to 
fire. To the extent that excess clear 
well storage relieves treatment facili- 
ties, the ratio applied to such invest- 
ment may be reduced. A proper charge 
for distribution storage should be made, 
however ; and the pumping plants that 
deliver water into the distribution sys- 
tem may be apportioned on the basis 
of the relative demands of fire and 
other services. 

The additional cost of distribution 
facilities may account for much of the 
cost of fire protection. An accurate 
determination would require cost esti- 
mates based on two systems—one for 
fire only and a second capable of meet- 
ing the combined demands of fire and 
general service. Although such esti- 
mates could be made by commissions 
and larger cities, with the aid of rate 
specialists, it appears that most deter- 
minations have been made without 
such analyses. The methods employed 
are discussed in various articles (3, 7, 
16-20). 

An alternative approach to the fire 
protection charge involves the assump- 
tion that storage may be provided in 
lieu of capacity. Such stored water 
may be assumed to be located in 
ground storage convenient to the mer- 
cantile or industrial areas and in con- 
trolled elevated storage to serve the 
periphery of the city. The »ssump- 


tions, of course, are made solely to 
provide an alternative basis of compu- 
tation and not to suggest that water 
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systems, in general, may find it either 
practical or desirable to substitute 
storage for pumping facilities and main 
capacities to meet the maximum de- 
mand for both fire and normal use. 

If fire protection is to be charged 
with storage instead of capacity, the 
amount of storage to be assumed is 
shown in Table 5. To the expense of 
providing the necessary storage must 
be added the difference in cost between 
the mains required for general service 
and the larger ones required to deliver 
the water stored for fire protection to 
the hydrants. It may be reasonable to 


TABLE 5 


Fire Storage* 


Duration of 


Flow Rate 


io 
‘opulation gpm 


5,000 
10,000 
40,000 6,000 

100,000 | 9,000 
200,000 | 12,000 


2,250 
3,000 


* Based on NBFU requirements. 
t Flow rate multiplied by duration. 


assume that, if there were no need to 
provide water for fire protection, the 
secondary mains in general service 
could be smaller than the 6-in. mains 
which are now considered the mini- 
mum for areas to be “protected.” On 
this basis, it would be logical to charge 
to fire protection the cost of a 4-in. 
differential in size applied to all the 
mains in the distribution system. 
Applying this suggested basis for 
computing the fire charge—using the 
distribution of capital and expense in 
a city of 100,000, as presented in the 
tables in Section 2—the costs would 


Hydrants and connections 
Fixed charges—6 per cent of 
$354,500 (Table 1) 
Operation and maintenance 
Cost of water—1 per cent of total 
revenue (Table 4) 
Storage and mains 
5.4 mil gal at 10 cents per gallon* 
—6 per cent of $540,000. . 
Additional main costst—6 per 
cent of $675,000 


32,400 


* Based on a combination of elevated ‘and surface 
storage with pumps. 

t Based on a differential of $0.75 per foot on 900,000 
ft of distribution pipe. 


The total of $107,180 is 14 per cent 
of the gross revenue of $763,000, ap- 
proximately 21 per cent of the total 
annual fixed charges of $504,000, or 
$1.07 per capita per year. 

If this basis of computation, using 
the same per capita units for both 
fixed and operating costs, were applied 
to cities of various sizes, the approxi- 
mate per capita charges for fire protec- 
tion would be as follows: 


Annual Charge 
$/capita 


1.07 

0.96 

0.93 


Population 
40,000 
100,000 

200,000 
400,000 
1,000,000 


| 


Two additional aspects of the sub- 
ject of fire protection charges should 
be mentioned. These are taxes and 
corrections for deficiencies. 

Taxes. It has been argued that the 
collection of a fire protection charge 
should obligate the water works to pay 
local taxes. In the preceding illustra- 
tion, if local taxes are assumed at 14 
per cent on the capital investment, the 
amount of the tax would be approxi- 
mately $126,000 annually, or approxi- 


$21,270 
5,380 
7 
— 
40,500 
107,180 
Total 
, 
>. 
{ 
| 
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mately 18 per cent in excess of the fire 
charge. 

Approximate figures, on the above 
basis of computation, indicate that 
taxes and the fire charge would be 
almost equal in a city with a popula- 
tion of 40,000; in smaller towns, taxes 
would be less than the fire charge ; and, 
in larger, taxes would exceed the fire 
charge. This comparison provides 
some justification for the conclusion, 
not infrequently expressed, that off- 
setting the fire charge against local 
taxes is often a reasonable procedure. 

Correction for deficiencies. The 
usual computation of a fire protection 
charge is based on the premise that 
the plant is capable of meeting both the 
general service and the fire demand 
simultaneously and adequately. This 
is frequently not the fact, however. 

It has been proposed (21; 7, page 
232) that the fire charge should be 
reduced in proportion to the plant de- 
ficiency, based on the NBFU stand- 
ard grading schedule (22). In this 
schedule, 32 items of water supply defi- 
ciency are considered. The maximum 
number of deficiency points assignable 
to the water system is 1,700, out of a 
possible total of 5,000 for all factors. 
A first-class city is one with no more 
than 500 points of deficiency, which 
may be distributed among water sup- 
ply, fire department, fire alarm, police, 
building laws, fire prevention, and 
structural and climatic conditions. 
Many of these deficiencies may be 
corrected without material capital 
expenditures. 

There is certainly no simple rela- 
tionship between the number of defi- 
ciency points and the percentage by 
which the fire charge should be re- 
duced on that account. In a deficient 
plant, an adequate supply for fire may 
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be obtained with pumpers at hydrant 


pressures as low as 5 psi. It is recog- 
nized, of course, that excessively low 
hydrant pressures are a health menace, 
but it remains a fact that considerable 
water for fire will be obtained by 
pumpers regardless of the health as- 
pects of low pressures. The standard 
requirement of the underwriters is “a 
minimum water pressure, during flow, 
of 20 [psi] .. . , except that a mini- 
mum of 10 [psi] is permissible” under 
certain conditions relating to hydrant 
size and distribution. At such pres- 
sures, the general service suffers, but 
the fire service receives its require- 
ments in whole or in part ; hence, there 
is logic in the contention that the pro- 
portion of plant capacity chargeable to 
fire is increased rather than decreased 
when the plant is deficient. Because of 
the complexity of the problem, any re- 
ductions in the fire protection charge 
should be based on an analysis by ex- 
perts working with the underwriters. 
Alternative methods of collecting 
fire charge. It has usually been as- 
sumed that a fire charge is an item of 
the tax budget and therefore collecti- 
ble on the basis of total assessed valu- 
ations. Obviously, there is a consid- 
erable inequity in such a method. Va- 
cant property pays for fire protection, 
although there is no fire hazard. As- 
sessments made on the basis of struc- 
tures only would be more equitable, 
but customers with high-cost, fireproof 
buildings would pay a greater amount 
for protection than others with less 
substantially constructed buildings of 
equal size which are of less value and 
may constitute greater fire hazards. 
Another method would be to collect 
the fire charge with the water bill, in 
one of several ways. The first might 
be a charge, as above, based on the 
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assessed valuations of the structures of 

_ the customers. Instead, the charge 

_ might be made proportional to the 

product of the assessed valuation of the 

_ structure and the applicable insurance 

rate of the underwriters. Such a basis 

would entail considerable statistical 

work at the outset, even if the data 

were readily available. With the rec- 

ot sete ord once set up, however, it might not 

~ be too difficult to maintain. Certainly 

3 this plan would provide a more equi- 

table distribution of the fire charge 
than the first method. 

eer simpler and more generally used 

method is to include the fire charge in 

_ the commodity rates or make it a part 

a of the demand charge. If it is included 

in the commodity rates, the larger 

ae users of water will pay more in pro- 

portion to their protection than the 

smaller users, and much of the burden 


the charge is as a demand 
charge, based on meter sizes, a large 
- part of the burden would be borne by 
the mass of domestic customers. It 
should be possible, however, to adjust 
the distribution of the demand charge 
to eliminate the obvious inequities. 
a _ Using the previously mentioned city of 
ee 100,000 population as an example, 
Table 6 illustrates a distribution of the 
ce fire charge on the basis of group ratios 
of meters, as proposed in Section 4 
for the distribution of customer de- 
mand charges (page 210). 
Sprinkling, Air 
Refrigeration 


Conditioning, and 


After allocations of capital and oper- 
ating expenses have been made to the 
an fire protection service, attention is 

given to the remaining special users 
= whose requirements call for consider- 
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able plant. The most common of these 
special uses are sprinkling and air con- 
ditioning. In areas with warm, dry 
summers both types of use may be of 
consequence. In hot, humid areas, 
only air conditioning may be a prob- 
lem, while, in cool, arid sections, 
sprinkling may result in a sizable water 
demand but air conditioning may be 
unimportant. 

Although sprinkling may be an item 
of consequence for several hours of the 
day in some areas, it frequently causes 
a sharp afternoon or early-evening 
peak that places an added, short-term 
demand on all facilities. Generally, 
however, this peak may be substan- 
tially equalized by elevated storage 
or repumped surface storage. If so 
equalized, this portion of the additional 
demand mainly affects the distribution 
system between the storage and the 
customers’ services. If the peak hour 
use is not equalized, the sprinkling de- 
mand requires additional capacity in 
both production and _ distribution 
facilities. 

If a utility serves an entirely resi- 
dential area, there is no need to make 
an allocation against sprinkling, be- 
cause it is reasonable to assume that 
all customers sprinkle. Where, how- 
ever, there is a sizable commercial and 
industrial load, much of which may be 
of the high load factor type, any extra- 
ordinary demand, such as that due to 
sprinkling, should assume a_ proper 
share of the additional expense. In 
other words, where sprinkling is an 
important factor in fixing plant capac- 
ity to meet the demands of the maxi- 
mum day, it may be desirable to dis- 
tribute the additional cost among the 
users of the sprinkling privilege. This 
may be accomplished by a suitable de- 
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mand charge, with the water used 
billed at the normal water rates. 

Air conditioning and refrigeration 
differ from sprinkling in that the maxi- 
mum demand usually lasts 10 hr or 
more on many consecutive days, and 
may not be handled practically with 
distribution storage. Air conditioning 
may start at 7:00 am and continue 
until 5:00 pm for stores and offices. 
Restaurants will use water for longer 
periods, and particularly in the eve- 
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tional demand charge, measured or es- 
timated, in gallons per minute of maxi- 
mum demand ; and the water used may 
be billed at the normal commodity 
rates. Alternatively, the entire cost of 
this service may be collected through 
an air-conditioning and refrigeration 
commodity rate. 

Application. To make precise ap- 
plications of the demand charges for 
sprinkling and air conditioning and 
refrigeration requires data based on 


nings. Home and hotel ai air ¢ condition- system _load_ records, separating the 

Distribution of Fire Charge by Meter Group Ratios 

| Annual Charge 

Meter Siz Equival No. 

M No. of Meters Group Ratio of 

$ $ 

& 23,586 1 23,586 2.25* 53,068.50 

es 909 2 1,818 4.50 4,090.50 

“ee 772 4 3,088 9.00 6,948.80 
166 10 1,660 22.50 3,735.00 
201 25 5,025 56.25 11,306.25 

aye 96 45 4,320 101.25 9,620.00 
66 90 5,940 202.50 13,360.00 
They 10 170 1,700 382.50 3,825.00 
1 300 300 675.00 675.00 
Total 47,437 106, 629.05 


* The charge for a $-in, meter is obtained by dividing fire service cost ($107,000) by total number of equivalent 


f-in. meters (47,437). 


ing may also continue for longer pe- 
riods. These last three types are com- 
paratively new water uses, which occur 
during the hours when sprinkling has 
historically placed its heavy loads upon 
water systems. 

Here again, in areas where the air- 
conditioning and refrigeration load be- 
comes an important factor in fixing 
plant capacity to meet the demands 
during the maximum day, the addi- 
tional fixed charges may be assessed 
against users of the service, as an addi- 


‘For larger sizes, the {-in. charge ($2.25) is multiplied by the corresponding group ratio. 


daily load curve of the maximum day 
into its component normal and special 
demands. The allocation of property 
to special uses, however, necessitates 
information not readily available, and 
the development of principles of appli- 
cation not as yet well defined. 

For the purposes of this report, an 
oversimplified computation illus- 


trated, based on the pumpage record 
of the city referred to in Section 2. 
This record showed the following rates 
of pumpage on Jun. 12, 1952, the 


* 
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maximum day (normal and special 


rates of use are estimated) : 


Rate 
34.1 
hour (7 pM-8 PM) 54.4 
rate (9:30 am-—4:30 PM) 
 Sprinkling 
Air conditioning 
Other uses 


Total day rate 45.0 


In this instance, the maximum hour 
was not equalized by storage. It could 


have been equalized with approxi- 
_ mately 1 mil gal of available or con- 


TABLE 7 


In Table 7, the percentages given in 
the preceding paragraph are applied to 
the fixed charges shown in Table 4 
(page 196), less the fixed charges al- 
locable to fire protection (see page 
202). The fixed charges on peak stor- 
age are allocated to sprinkling. 

Demand charge for sprinkling. The 
total of $84,800 per year allocated to 
sprinkling in Table 7 corresponds to 
a charge of approximately $3.50 per 
year for 24,500 2-in. and }-in. meters. 
This charge may be added to the de- 
mand charge developed in Section 4 
for normal users (see Table 14, page 


Allocation of Fixed Charges to Sprinkling and Air Conditioning 


Total Annual 
Item Cc Fire 


Sprinkling Air Conditioning 


(22.3%) (26.7%) 


198,480 
227,850 
6,000 


32,400 
40,500 


Production 
Distribution 
Storage 


Total 


72,900 


432,330 


trolled storage, at an annual cost of 
approximately 6 per cent of $100,000 
or $6,000. 


Based on the above record, plant 
may be allocated to the several uses in 
_accordance with the proportion of the 

rate for each use relative to the total 
rate of use during the hours from 9:30 
AM to 4:30 pm (the ratio of sprinkling 
— to total use is 10:45, or 22.3 per cent; 


_ for air conditioning, the ratio is 12:45, 


or 26.7 per cent). The assumption is 
made that the hourly peak is equalized 

by storage, and the cost of the storage 

is charged to the use producing the 
_ peak (assumed, in this instance, to be 
sprinkling ). 


166,080 
187,350 
6,000 


37,000 
41,800 
6,000 


44,300 
50,000 


359,430 


84,800 94,300 


Demand charge for air conditioning. 
The air-conditioning total of $94,300 
per year, if allocated to the 8,000 tons 
of nonconserved air-conditioning and 
refrigeration equipment now installed 
in the city under discussion, corre- 
sponds to a charge of approximately 
$12 per year per rated ton. This 
would be a surcharge, with all water 
used being charged at the regular 
water rate schedule. 

It is of interest to note that, in an 
order dated Jul. 1, 1952, the Arkansas 
Public Service Commission approved 
“a monthly demand charge of $2.50 
per rated ton of capacity on customers 

in connection with air-— 
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conditioning units having a rated ca- 
pacity of 3 tons or more without re- 
circulatory cooling equipment, for the 
months of May, June, July, August, 
and September of each year.” This 
amounts to $12.50 per ton per year. 


Other Special Users 


In many utilities, there will be other 
customers with load patterns that call 
for special analysis. These customers 
may be other utilities that purchase 
water in large quantities but have the 
load characteristics of domestic users 
rather than large industrial users. 


In Section 3, the customers of a 
water system were classified as normal 
and special users, and it was proposed 
that those portions of the fixed charges 
arising from the plant specifically re- 
quired to meet the demands of the spe- 
cial users be allocated to them on the 
basis of their individual demands. 
This section discusses the methods of 
formulating rate schedules through 
which the balance of the fixed charges 
and all operation and maintenance ex- 
pense may be distributed among all 
customers, as nearly as possible in pro- 
portion to the cost of supplying the 
commodity. 

Costs have been classified in Section 
2 in two ways: into customer, capacity, 
and commodity costs; and into the 
functional costs involved in production, 
distribution, customers’ commercial 
expense, customers’ services and me- 
ters, and hydrants and connections. 
The development of rate schedules, 
using these cost classifications, is dis- 
cussed below under the demand (or 
capacity) basis and under the func- 
tional cost basis. 
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There may be a large component of 
sprinkling and air conditioning in such 
a demand. Also golf clubs, green- 
houses, truck gardeners, swimming 
pools, and similar users may impose 
large summer peak loads, which may 
need to be analyzed separately, or as 
another special use group, so that their 
water rates may be properly estab- 
lished. In some places, too, one, or a 
few, industries may take a large part 
of the plant output. Studies of their 


specific loads will be necessary to pre- 
vent either subsidization of, or dis- 
crimination against, such large users. 


Section 4—Rate Schedules for Normal Users 


Demand Basis Service Charge 


Two of the problems involved in the 
demand basis are the determination of 
the amount of the demand or capacity 
costs distributed as a service charge 
(discussed in Section 2) and the distri- 
bution of this portion of the costs to 
customers. 

A basis for determing the amount of 
the capacity or demand charge pro- 
posed in Section 2 is that the charge 
be limited to a portion only of the re- 
maining fixed costs, after suitable de- 
ductions have been made for fire 
protection, customers’ investment, and 
property devoted to special uses. In 
order to arrive at an acceptable por- 
tion of fixed costs chargeable to capac- 
ity or demand, certain assumptions 


must be made for the sake of reason- 
able equity. 

1. Total Demand Costs 
The total of the so-called demand 


costs may be assumed to be limited to 
50 per cent of the capital costs of de- 


 preciation, taxes, and return on the 


| 


co 


investment of that part of the plant 
devoted to normal uses, the balance of 
the capital costs being charged to the 
commodity. 

Capital costs are as much a part of 
the cost of production as labor, fuel, 
electricity, -and other operation and 
maintenance expense. No _ business 
produces goods without capital costs. 
Therefore, some part of depreciation, 
taxes, and interest should be included 
in the cost of the commodity. If all 
customers used water at a uniform 
rate, plant size would need to be just 
equal to the sum of their requirements. 
Owing to variations in the rates of 
demand, however, the plant must be 
made larger than that necessary to sup- 
ply the average load. Excluding spe- 
cial uses, it is not uncommon to ex- 
perience an average daytime delivery 
rate on the maximum day of approxi- 
mately twice the average annual rate. 
Under such conditions, half of the capi- 
tal costs would appear to be chargeable 
to the commodity and the other half 
to demand. If the average daytime 
delivery rate on the maximum day, for 
normal use, were greater or less than 
twice the average annual rate, modifi- 
cations in the 50-50 division would be 
warranted. 

Possibly further justification for a 
50-50 arbitrary division of capital costs 
is found in a recent supreme court case 
(23) which “sustained the Federal 
Power Commission in allocating return 
and income taxes, 50 per cent to vol- 
ume and 50 per cent to demand.” The 
court ruled that “a treatment of trans- 
mission costs by which 50 per cent of 
the return is assigned to capacity costs 
and 50 per cent to volumetric costs is 
proper, as against the contention that 
the entire return should be apportioned 
to capacity costs.” med 
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2. Equitable Distribution 


The second problem in applying the 
demand basis has been to find a method 
for the equitable distribution of de- 
mand costs between users. The theory 
that has been followed involves the 
distribution of such costs in accordance 
with the relative capacities of the indi- 
vidual meters. But relative capacities 
of meters vary with the manufacturer, 
the type of meter, and the difference in 
permissible pressure loss. In actual 
application, the distribution of costs in 
this manner has often resulted in the 
collection of most of the demand costs 
from the domestic customers, who con- 
stitute the great bulk of the water users 
and are served largely by 2-in. meters. 

In the city used for illustration in 
this report, the application of com- 
monly employed capacity ratios will 
show that the 23,586 2-in. meters, con- 
stituting 90 per cent of the total, would 
register approximately 37 per cent of 
the entire plant output and would bear 
about 75 per cent of the total demand 
charge. Another striking illustration 
is provided by a city where the transfer 
of 64 per cent of the total revenue (an 
amount computed to represent the 
“ready-to-serve” costs, as usually de- 
fined) from the commodity charge to 
the demand charge more than doubled 
the average charge for service through 
the 8-in. meter and reduced the aver- 
age charge through a 12-in. meter to 
less than one-third (3). 

One argument for such a transfer 
of burden from industrial to domestic 
customers has appeared in the litera- 
ture since the early days of the rate 
controversy. Large allocations to the 
service charge have been made on the 
theory that one purpose of such a 
charge, which is independent of the 
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meter record, is to “stabilize” income. 
“If, due to the ups and downs of pros- 
perity,” too much dependence is put 
on the commodity charge, “the revenue 
will at times become inadequate” (24). 
In cities where a large proportion of 
the output is sold to industries, busi- 
ness depressions or long strikes may 
seriously reduce revenue unless some 
of the loss in water sales is recouped 
through a substantial demand charge. 
Another objective of the larger demand 
charge has been to make possible a 
“promotional” commodity rate—some- 
times referred to as a rate based on 
incremental costs—that will enable a 
water works to justify sales to “a 
larger consumer... at any _ rate 
which will add to the net revenue of 
the plant, even though the rate is below 
the average cost as built up by admin- 
istration, operating, depreciation, in- 
terest, and profit” (24). Such promo- 
tional rates have been used in the past 
to subsidize new industries or to retain 
a customer who might otherwise seek a 
separate source of supply. However 
convincing such premises may appear 
in particular instances, their adoption 
as a general basis would be contrary 
to the assumption that rate structures 
should, insofar as practicable, dis- 
tribute all costs to customers on the 
basis of the expense of supplying the 
commodity and rendering service. 

The difficulty of loss of revenue dur- 
ing depressions can be partially over- 
come by an adequate schedule of mini- 
mum charges for each size of meter. 
Such a minimum schedule is presented 
later in this report. 

As for the inequities arising out of 
the use of the capacity ratios of indi- 
vidual meters, it has been suggested 
recently that the development and ap- 


plication of a demand meter would af- 


basis for ratios. 
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ford a solution. The momentary maxi- 
mum demand of any single dwelling, 
however, is not a measure of that par- 
ticular customer’s effect on plant ca- 
pacity. The actual maximum demand 
on a water system never equals the 
total combined potential demand of all 
users. If all meters in Detroit, for ex- 
ample, made a simultaneous demand 
equal to the sum of their individual 
capacities, at 5 psi loss, the total de- 
mand on the system would approxi- 
mate five times the actual system ca- 
pacity. Obviously, the water system 
is designed to meet no such theoretical 
total demand but rather the actual 
combined rates of use by all customers 
at a time of maximum demand. To 
obtain such a record from all custom- 
ers would be impracticable. The use- 
fulness of maximum-demand meters 
will probably be confined, therefore, 
to entire residential areas, special 
users, large industries, and suburban 
communities. 

Demand costs may, however, be dis- 
tributed on the basis of ratios that re- 
flect the maximum demands of meters 
in groups of sizes rather than the 
capacity ratios of individual meters. 
Such a basis would aim at taking into 
account the diversity between customer 
groups and between customers within 
specific groups. For instance, all do- 
mestic customers will not require 
water at the maximum rate simultane- 
ously. This diversity is normally 
larger within larger groups. It will 
probably be largest in the domestic 
customer group, less in the commer- 
cial, and still less in the industrial. 

The data upon which to base such 
group ratios are generally lacking, but 
certain assumptions may be made as a 
fe 
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average rate of use; that the maximum 
demand of large meters serving an 
_ industrial area would be nearer twice 
_ the average rate of use; and that me- 
= of intermediate size can be given 


intermediate ratios. 


The ratio used 


say, the residential group of me- 
. 4 ters, when applied to the total of such 
sizes of meters, should yield a result in 


3. Other Service Costs 


In addition to the demand costs 
which it is proposed to distribute 
among all customers on the basis of 
the meter group ratios, three other 
classes of costs should be included in 
a service charge: 

All accounting, meter-reading, 
billing, collecting, and bookkeeping 
costs and a share of the general and 
administrative costs may be distributed 


equally among all customers. 


Meter G and Individual Ratios 


Avg 3-Month 
Consumption* 
cu ft 


: Maximum 
Multiplier Rate 
cu ft 


Individual Capacity 


Group Ratios Ratios 


Current 


Computed Meters 


2,406 
4,415 
11,369 
25,591 
70,802 
167,333 
521,558 
1,232,684 
2,238,557 
3,644,078 
| 8,170,500 


1 
1 
2 
3 
4 
6 


14,436 
26,490 
62,530 
140,740 
354,060 
669,332 
1,303,895 
2,465,368 
4,477,154 
7,288,156 
75 14,298,375 


12.3 
25.4 
36.0 
70.0 
135.0 
| 173.0 
| | 187.0 


* Detroit data (/). 


+ Based on data from a well known manufacturer. | 


“demand on the plant” equal to the 
total actual residential demand. Like- 
wise, the ratios of all groups, when 
applied to all meters, should result in 
a “total maximum demand” equal to 
the total plant capacity available for 


normal users. 


Table 8 shows the effect of such as- 
sumptions, applied to data for Detroit. 
The group ratios are compared with 
the individual capacity ratios for me- 
ters of the disk and current types. 


All other customer costs, both 
Pes: and operation and maintenance, 
chargeable to meters and services, may 
be distributed to meters on the basis 
of plant records or, lacking such rec- 
ords, on ratios that represent approxi- 
mately the installation costs of the me- 
ters and services. 
c. Sprinkling costs, as developed in 
Table 7, may be distributed to 2-, }-, 
and 1-in. meters on the basis of their 


group capacity ratios. 


be assumed that the maximum simul- _ 
i rr, taneous demand of all the meters in ; 
residential area could be six times th 
4 
| 
Mete 
Size 
in. 
4 
— 
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Demand Basis Commodity Rates the quantity of water to be delivered 


The demand, accounting, and cus- in each slide, but the unit prices were 
tomer costs having been distributed left to be determined, with the quali- 
through a service charge, the remain- _ fication “that the ratio between the first 


TABLE 9 
Distribution of Annual Costs* 
1 2 3 4 5 6 7 8 
Divided 
tween 
Totals Fire Sprinkling Con- 
Ttem $ $ $ —— Services | Service |Commodity 
son) 
50% 50%) 
| | 
Costs 
Production | 198,480 32 400 | 37,000 | 44,300 84,780 | 42,390 42,390 
Distribution | 233,850 40,500 | 47,800 50,000 95,550 | 47,775 47,775 
Customers’ meters > 
and services 50,400 | ats OM 50,400 | 50,400 
Hydrants 21,270 21,270 
Subtotal 504,000 94, 170 | 84, 800 | 94,300 | 230,730 140,565 90,165 
Operation and Maintenance Costs 
Production | 159,660 7,630 152,030 152,030 
Distribution | 30,640 30,640 30,640 
Customers 
Commercial 50,540 50,540 | 50,540 
Meters and services| 12,780 | cad Je 44 12,780 | 12,780 
Hydrants 5,380 5,380 | 
Subtotal 259,000 tt 13,010 | 0 0 | 245,990 63,320 | 182,670 
Total 163, 000 107, 180 84,800 94,300 | 476,720 | 203,885+ | 272,835t 
Per cent of total | 100 14.1 11.1 12.3 26.7 35.8 


* Figures in Column 2 taken from Table 4 (page 196); in Column 3, from page 202; in Columns 4 and 5, from 
Table 7 (page 206). 

+ Comprising: demand charge, $90,165; commercial expense, $50,540; and meters and services, $63,180. 

t Redistributed on the basis of meter readings. 


ing costs are charged and collected and third rate should be limited to 
through commodity rates. The stand- about 2 to 1, . . . and the amount of 
ard form of rate schedule adopted by _ slide between the first and fourth rates 
AWWA on May 24, 1923, suggested should not exceed the ratio of 3 to 1” 
either three or four “slides”’ and fixed (3, page - 460). This general plan is 


— 


adhered to in the 


follows. 


application that 


_ Application of Demand Basis 


Based on the costs in Table 4 (page 
196) and the allocation to fire (page 
202), sprinkling, and air conditioning 
and refrigeration (Table 7, page 206), 
Table 9 illustrates a distribution of 
costs to the special uses and to the 


TABLE 
Distribution of Service Charges 


REPORT 
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the service charge, only about 24 per 
cent of the total costs would be col- 
lected through commodity rates, while, 
if all demand costs were allocated to 
commodity rates, approximately 54 per 
cent of the total costs would be col- 
lected on the basis of meter readings. 
The latter allocation approximates the 
distribution discussed under “Func- 
tional Cost pall (page 213), in 


10 


Commercial 
Expen: 


Demandt 


Meters and Servicest 
Total 


No. of 
Sdeters Quarterly 


Charge 
per 
Meter 
$ 


Equiva- 
lent No. 


Meters 


Quarterly 
Service 


uarterly 
9 Charge 
$ 


Charge 


Quarterly 


Charge Equiva- 


lent No. 
of {-in. 


per per 
Meters 


0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 


3 
3 
4 
1 
1 
2 
3 
4 


on 


47,437 


0.50 | 1 
1.00 | 1.5 
2.00 | 2.25 
5.00 | 4.0 
12.50 | 6.0 
22.50 10.0 960 
45.00 | 20.0 1,320 
85.00 | 35.0 350 
150.00 | 50.0 50 


23,586 
1,364 | 
1,737 

664 
1,206 


0.50 
0.75 
1.10 
2.00 
3.00 
5.00 
10.00 
17.50 
25.00 


31,237 


* Commercial expense ($50,540) divided by total meters (25,807) equals $1.96 per year, or approximately 


en $0.50 per quarter, per meter. 


+t Demand ($90,165) divided by total equivalent j-in. meters (47,437) equals $1.91 per year, or approximately 


j $0.50 per quarter, per equivalent {-in. meter. 


t Meters and services ($63,180) divided by total equivalent j-in. meters (31,237) equals $2.02 per year, or 
approximately $0.50 per quarter, per equivalent }-in. meter. 


service charge and commodity rates, in 


the detail needed to compute a rate 
structure. 

This distribution is premised on the 
allocation of demand costs equally be- 


on the basis of meter readings. If all 
demand costs were to be included in 


which the service charge includes only 
customer costs from commercial ex- 
pense and meters and services, and 
does not include demand costs. 


Service Charge Distribution 


The distribution of the service 
charge of $203,885 (Column 7 of 
Table 9) is presented in Table 10. 
Commercial expense amounts to $50,- 


23,586 1 | 23,586 1.50 
909 | 2 | 1,818 | 2.25 
772 4 | 3,088 | 3.90 
; ie, 166 10 1,660 7.50 
ney 201 25 | 5,025 16.00 
Tera 96 45 | 4,320 28.00 
66 90 5,940 | 56.00 
| 10 170 | 1,700 | )3.00 
1 | 300 300 | 75.00 
25,807 | | | | 
tween the service charge and the com-§ 


) 
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540; the demand charge covers capital 
costs of $42,390 from production and 
$47,775 from distribution, a total of 
$90,165; and the charge against me- 
ters and services includes a capital 
charge of $50,400 plus an operation 
and maintenance cost of $12,780, mak- 
ing a total of $63,180. 

The distribution of the sprinkling 
charge of $84,800 (Column 4, Table 
9) among the &-, }-, and 1-in. meters, 
on the same basis as is used in Column 
7 of Table 10 to distribute the demand 
charges, would result in charges of 
$3.00 per year for the equivalent of 
28,942 2-in. meters. The sprinkling 
charges to be added to Column 11 of 
Table 10 would then be $0.75 per quar- 
ter for 2-in. meters, $1.50 for }-in., and 
$3.00 for 1l-in. meters (see Table 14, 
page 216). 


Computation of Commodity Rates 


In compliance with the form of rate 
schedule outlined in the Manual of 
Water Works Practice (5), the unit 
rates applicable to wholesale, inter- 
mediate, and domestic customers may 
be derived from the costs in Column 8 
of Table 9, taken together with the 
production and sales records of the 
particular community. 

To determine the wholesale rate, 
add the capital costs of production 
($42,390) to the operation and main- 
tenance costs of production ($152,- 
030). Divide this total ($194,420) by 
the total annual output (in this in- 
stance, 4,530 mil gal), to obtain a fig- 
ure of 4.3 cents per 1,000 gal. 

The average cost of distributing 
water may be determined as follows: 
from Column 8 of Table 9, the total 
distribution costs are $78,415; divide 
this total by the sales to all intermedi- 
ate and domestic customers (estimated 
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at 2,580 mil gal per year) to obtain a 
figure of approximately 3 cents per 
1,000 gal. The average rate to these 
customers would then be 7.3 cents per 
1,000 gal. 

The following unit rates would pro- 
duce slightly more than the total de- 
sired revenue of $272,835 (Column 8, 
Table 9) : 
Quantity ¢/1,000 Revenue 

mil gal gal $ 

1,950 


4.3 83,850 
910 5.8 52,780 
1,670 8.2 136,940 


aero 
4,530 


Class 
Wholesale 


Intermediate 
Domestic 


273,570 


Total 
A minimum charge can be worked 
out as illustrated in Table 13 ( page 
215). 


Functional Cost Basis _ 


The functional cost basis was advo- 
cated in 1948 by the Committee on 
Water Rates of the Michigan Section 
(7). It is not new in theory, but is a 
reversion to the basis adopted in 1923 
by an AWWA rate committee under 
the chairmanship of Allen Hazen (6) 
and is in accord with a recommenda- 
tion of a similar committee of the New 
England Water Works Assn. It con- 
sists of a service charge, based on the 
size of the meter, including only cus- 
tomer costs (commercial expense plus 
meters and services*), with all so- 
called demand costs * collected through 
the commodity rates. As recom- 
mended in the Manual of Water 
Works Practice (5), the commodity 
charge is applied in three steps— 
through wholesale, inte rmediate, and 


domestic rates. Te 


* See footnotes to Table 10, 


&= 
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This basis is applicable to the aver- 
age community and to the average cus- 
tomer using year-round service in a 
normal manner. It does not provide 
for special users making intermittent 
or abnormal demands on the water sys- 
tem. It is premised on the theory that 
a more substantial equity will be 


_ achieved between normal users by col- 


 lecting the fixed charges on the basis 


of the meter reading rather than arbi- 


demand of the customer. 


_ trarily on the basis of the size of the 


meter as a measure of the hypothetical 


TABLE 11 


Service Charge on Functional 
Cost Basis 


Quarterly Charge per Meter 


Meters and 


Commercial 


Expense* 


0.50 
0.75 
1.10 
2.00 
3.00 
5.00 
10.00 
17.50 
| 25.00 


1.00 
1.25 
1.60 
2.50 
3.50 
5.50 
10.50 
18.00 
25.50 


0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 


1 
2 
3 
4 
6 


*From Table 10, Column 4. 
t From Table 10, Column 10. 


It avoids the 
problems involved in the separation of 


- total costs into demand and commod- 


customers. 


costs and their redistribution to 

The rules for the application of this 
method, substantially as proposed by 
the Michigan Section Committee, are 
as follows: 
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1. All commercial expense and a 
suitable portion of administrative and 
overhead costs, the total of which is 
to be divided equally among all ac- 
counts. This apportionment should, 
however, reflect any known variations 
in cost, such as arise from variations 
in the frequency of meter readings. 

2. All expense arising out of meters 
and services, with a share of adminis- 
trative expense and overhead, the total 
of which may be distributed among ac- 
counts on the basis of the meter cost. 

3. A charge for water sufficient to 
make a minimum bill, based on the 
commodity rates and reasonable mini- 
mum quantities for each size of meter. 
Such minimum bills will tend to con- 
trol the size of meters and maintain 
the minimum necessary revenue 
through periods of fluctuating demands 
for water. 


Commodity Unit Rates 


1. The wholesale unit rate is ob- 
tained by dividing the total of all 
production and transmission expense 
(capital costs plus all operation and 
maintenance) by the total annual sales 
of water. Transmission mains are de- 
fined as those which convey water to 
the distribution system and are gener- 
ally without service taps. 

2. The intermediate unit rate is ob- 
tained by adding the intermediate in- 
crement to the wholesale rate. The 
intermediate increment is obtained by 
dividing the total expense arising out 
of distribution mains larger than 6 in. 
by the water sold through all meters, 
except sales at the wholesale rate. 

The domestic unit rate is obtained 
by adding the domestic increment to 
the intermediate rate. The domestic 


ih Meter Service Charge 


The 
include : 


increment is obtained by dividing the 
total expense arising out of mains 6 in. 


meter service charge is to 


7 
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|| 
AS 


March 1954 


and smaller by the water sold through 
all meters } in. and smaller. 


Application of Functional Cost Basis 

Computation of service charge. 
Based on the costs in Column 7 of 
Table 9, the amounts to be collected 
through the service charge are: com- 
mercial expense, $50,540; plus meters 
and services ($50,400 plus $12,780), 
$63,180; total, $113,720. These 
amounts were distributed by meter 
sizes in Table 10 and are as shown in 
Table 11. 


TABLE 12 


Step Quantity Limitations 
(Applied to Detroit 


Max. per Quarter 


Rate Step 


cu ft | gal 


Michigan Section Basis 


Domestic 
Intermediate* 


8,830 66,000 
141,600 | 1,060,000 


Manual (5) Basis 
| 
10,000 | 


75,000 
| 90,000 | 


675,000 


Domestic 
Intermediate 


* Including 2-in. meters. 


Computation of commodity rates. 
The commodity rates may be computed 
as follows: 

The wholesale rate is obtained by 
adding the capital and operation and 
maintenance costs of production ( Table 
9, Column 6) and dividing this total 
by the total annual sales: ($84,780 
+ $152,030) + 4,530 mil gal = 5.25 
cents per 1,000 gal. 

The intermediate increment is ob- 
tained by taking one-half the total dis- 
tribution costs (Table 9, Col 6) 
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and dividing by the total annual sales 
except sales at the wholesale rate (the 
nonwholesale figure is estimated at 57 
per cent of the total): 4$($95,550 
+ $30,640) + 2,580 milgal = 2.44 
cents per 1,000 gal. Adding 2.44 to 
5.25 gives 7.7 cents as the intermediate 
rate. 

The domestic increment is obtained 
by taking one-half the total distribution 
costs (as above) and dividing by 1,670 
mil gal (sales at domestic rate, esti- 
mated at 37 per cent of total sales). 
The resulting increment is approxi- 
mately 3.8 cents per 1,000 gal, so that 
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TABLE 13 


Quarterly 
© 


Meter Min. Quantity 
Size per Quarter 
in, gal 


9,000 

18,000 
36,000 

90,000 
225,000 
400,000 
800,000 
6 1,500,000 118.00 

8 2,700,000 189.00 


2.00 

3.30 

5.75 
12.70 
24.00 
39.00 
74.00 


the domestic rate is 11.5 cents per 
1,000 gal. 

These unit rates would produce 
slightly more than the $363,000 re- 
quired to meet the costs in Column 6 
of Table 9 ($476,720 total annual costs 
less $113,720 customer charges) : 


Quantity Rate 
mil ¢/1,000 Revenue 
Class gal gal $ 
Wholesale 1,950 5.25 102,375 


Intermediate 910 7.7 70,070 
Domestic 1,670 11.5 192,050 


364,495 


@ 


an 
* 
&. 
4 
7 
“fi 
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TABLE 14 
Comparison of Schedules 


Demand Basis Functional Cost Basis 


Meter Size 


1.50 0.75 1.00 
2.25 1.50 1.25 
3.90 3.00 1.60 
7.50 2.50 
16.00 3.50 
28.00 5.50 
56.00 br 10.50 
103.00 18.00 


175.00 25.50 


OD 


Water Use—gal Commodity Rates—cents per 1,000 gal 


First 75,000 
Next 675,000 
Over 750,000 


* From Table 10. 
+ From Table 11. 


Step Quantity Limitations a bas that the intermediate rate apply up to 


ae With regard to step quantity limita- 4 quantity equal to twice the — 
es tions, the Michigan Section committee Consumption through all intermediate 
report (1) suggested that, “as an ini- meters; and that all quantities over the 

, the domestic intermediate limit fall under the whole- 
a rate apply up to a quantity equal to sale rate.” Table 12 compares the ef- 
ae the average consumption through fect of these limitations and the ones 
all domestic meters, } in. and 2 in.; recommended in the Manual of Water 


TABLE 15 
Average Quarterly Bills (Using Detroit Data) 


We 


Demand Basis Functional Cost Basis 


Avg Quarterly 
Sales per Meter 
gal 


Quarterly Price per Quarterly Price per 
Bill 1,000 gal Bill 
cents 


18,000 3.73 20.7 3.82 
33,000 6.46 19.6 6.54 
85,000 13.63 16.0 14.00 
190,000 20.32 10.7 19.99 
530,000 49.15 9.3 47.17 
1,250,000 94.85 7.6 92.36 
3,900,000 236.80 6.1 236.49 
9,250,000 513.85 5.5 524.86 
16,700,000 906.20 5.4 923.49 
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Works Practice (5, page 462), using 
Detroit as an example. 


Minimum Bills 


The service charge plus the com- 
modity rate on the functional cost basis 
may result in too low a bill to minimum 
users. Consequently, it is proposed 
that minimum bills be based on quanti- 
ties for each size of meter, starting at 
100 gpd for a 2-in. meter and increas- 
ing for the larger sizes in proportion 
to the group capacity ratios (page 
210). Using the previously computed 
unit rates of 11.5, 7.7, and 5.25 cents 
per 1,000 gal and the Manual of Water 
Works Practice step limitations, the 
minimum bills, in round figures, would 
be as shown in Table 13. 


Comparisons of Schedules 


Schedules computed on the demand 
and functional cost bases are compared 
in Table 14. If these schedules were 
applied to the average quantities of 
water sold in Detroit through each 
size of meter, the average quarterly 
bills, including sprinkling, would cor- 
respond very closely, as shown in 


Table 15. 


Other Alternatives 


Omission of service charge. The 
rates previously described, whether on 
the demand or functional cost basis, 
contemplate a service charge, together 
with commodity rates in three steps 
and, if desired, minimum bills for each 
size of meter. Many cities, however, 
preferring to avoid a service charge, 
simplify their rate structure by em- 
ploying a single minimum charge 
under which a minimum quantity of 
water is furnished, followed by the 
usual stepped rates. This minimum 
charge should be in an amount suffi- 
cient to provide the service charge plus 
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the cost of the water furnished under 
the minimum charge. 

Based on data previously presented, 
Table 16 shows how a rate structure 
of this type is computed. Obviously, 
such a rate structure must be checked 
against the sales records for each size 
of meter in order to be sure of the 
gross revenue. Using the approximate 
data available in this instance, the in- 
come is estimated as shown in Table 
16. The totals of $563,600 (demand 
basis) and $564,400 (functional cost 
basis) may be compared with the fig- 
ures in Table 9, which indicates a total 
annual cost (including sprinkling but 
excluding fire and air conditioning) of 
$561,520. 

Rate to include all special uses. If, 
to the above rate structure, which pro- 
vides for the normal service charges 
plus sprinkling in the minimum charge, 
there is added the fire charge of $107,- 
180 (Table 9, Column 3), as well as 
the $94,300 in fixed charges arising out 
of air conditioning and refrigeration 
(Table 9, Column 5), the total is in- 
creased by $201,480. All of these 
special-use costs may be collected in 
the minimum charge, covering 0-9,000 
gal per quarter, or else some part of 
them may be spread over the other 
steps in the schedule. If the entire 
amount is collected in the minimum 
charge—that is, apportioned equally 
among all meters—then the sum of 
$201,500 is divided by 25,807 meters, 
and the minimum charges are in- 
creased by $7.80 per year. The result 
is a minimum charge of $13.60 plus 
$7.80, or $21.40 per year ($5.35 per 
quarter), on the demand basis; and 
$11.10 plus $7.80, or $18.90 per year 
($4.73 per quarter), on the functional 
cost basis. The succeeding rate steps 
remain the same as in Table 16. The 
gross revenue from such a rate, ap- 
plied to the sales records, should ap- 
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TABLE 16 
Omission of Service Charge 


} Demand Basis | Functional Cost Basis 


Computation of Charges 


Commercial expense $50,540 $50, $40 
Meters and services............... 63,180 
Subtotal $203,885 $113,720 
Sprinkling charget «84,800 84,800 
Cost of water furnished (760 mil gal)t itis me. yr 
At 8.2¢ per 1,000 gal............. 62,320 gee 
At 11.5¢ per 1,000 gal............. 


Total charges. . 
Average per meter (divide by 25 807) 

Per quarter $ 3.40 $ 2.77 


$351,005 $285,920 


Rate Structure 


Water use per quarter 

First 9,000 gal... $3.40 per quarter $2.77 per quarter 
Next 66,000 gal . 8.2¢ per 1,000 gal 11.5¢ per 1,000 gal 
Next 675,000 gal. 5.8¢ per 1,000 gal 7.7¢ per 1,000 gal 
Over 750,000 gal 4.3¢ per 1,000 gal 5.25¢ per 1,000 gal 


estimated Income 


Rate Income Rate Income 


Water sales 
760,000,000 $13.608 $351,000 $11.10§ $286,500 
960,000,000 gal. 78,700 11.5¢ | 110,000 
870,000,000 gal ; 5. 50,500 7.7¢ 67,000 
1,940,000,000 gal. e 83,400 5.25¢ 101,900 


4,350,000,000 gal. $563,600 $564,400 


* See Table 10, footnotes. 

t See Table 9, Column 4, 

t Estimated use through 25,807 meters. 
§ Minimum charge per year. 


for each size of meter and commodity 

shown in Table 9, y rates in three steps. The service 
charges are to include: all commercial 
expense, all costs chargeable to meters 
This section has discussed and com- and services, and a demand charge 

_ puted rates on four bases: equal to 50 per cent of the fixed costs. 
1. A demand basis for normal users All special uses are to be charged sepa- 


(page bad 7), including a service charge _ rately to customers. 


Four Bases for Rate Structures 


> 


ar 
4 
‘> 
= 
— 
t 
| 


"March 1954 


2. A functional cost basis for normal 
users (page 213), differing from the 
demand basis only in that all fixed 
charges are included in the commodity 
rates; minimum bills are based on the 
sum of the service charge plus the use 
of 9,000 gal per quarter for each 
equivalent 2-in. meter. 

3. Commodity rates only, without a 
service charge, but substituting a suit- 
able minimum charge, and with all spe- 
cial uses charged separately to custom- 
ers (page 217). 

4. Commodity rates only, without a 
service charge, but with a minimum 
charge sufficient to provide all the costs 
of special uses (page 217). IGT 
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By Geoffrey C. Stubbs and Arthur C. Langlois 


A paper presented on Oct. 1 


Bahamas, and Arthur C. 
Nassau, Bahamas. 


MmHE water supply of Nassau in the 
Bahamas is a relatively small un- 
dertaking—less than 1 mgd *—but it 
has many unusual features that may be 
of interest. New Providence Island, 
on which Nassau is situated, has an 
area of approximately 58 sq miles. It 
is mainly flat, with a low ridge running 
generally east and west approximately 
~1 mile from the northern coast. The 
rock formation consists of Aeolian de- 
posits of oolitic limestone and very 
hard and much weathered rock with 
large potholes both on the surface and 
in caverns underground. The rock is 
very porous, having 30-40 per cent 
voids, and holds water very well. Per- 
colation is so rapid that no streams or 
brooks exist. In fact, the island can 
be likened to an enormous sponge, 
growing up from the bottom of the sea, 
through which the sea water pene- 
trates, rising and falling with the tides. 
The rain falling on the .surface even- 
tually finds its way through the rock, 
and, being of a lower specific gravity, 
floats on top of the sea water, either 
depressing it through static pressure 
or eventually becoming absorbed by it. 
If the rock is too open or honeycombed, 
the continual movement of the tides 
mixes the fresh and salt waters, render- 


*Imperial gallons (equal to 1.2 US gal) 
used throughout. 


2, 1953, at the Florida Section Meeting, 
Miami, Fla., by Geoffrey C. Stubbs, Director of Public Works, Nassau, 
Langlois, Deputy Director of Public Works, 


it 
ing the mixture brackish and unpota- 
ble. Where the rock is of a fine tex- 
ture, however, the fresh water de- 
presses the salt water and floats on it 
to form a subterranean reservoir. 

Records show that the sea water is 
sometimes displaced to a depth of 30 ft 
or more below mean sea level. In gen- 
eral, there are no perched aquifers, and 
all the deposits of fresh water are found 
at or below mean sea level. <A possible 
explanation of this rather curious situ- 
ation in areas near the coast is that the 
lower specific gravity of the fresh wa- 
ter causes it to collect at a sufficient 
height above sea level so that the hy- 
draulic gradient enables it to overcome 
the frictional resistance and flow off 
through the rock to the sea. This the- 
ory is borne out by the observation that 
the level of wells is much higher imme- 
diately after a heavy rainfall but re- 
turns to normal in a short time, even 
without pumping. 

Another curious phenomenon is the 
presence of fresh-water areas in close 
proximity to regions with only brack- 
ish water. This condition is caused 
either by variations in the texture of 
the rock—both on the surface and un- 
deground—or by the presence of im- 
pervious flinty layers, usually occurring 
25-30 ft below the surface, which pro- 
vide a diaphragm that separates the 


220 


. 
| 
Ape 
— 


March 1954 


fresh and salty water. The salinity of 
fresh water pumped from any area will 
increase if the hydrostatic balance is 
disturbed, and lateral seepage into any 
borehole must not be exceeded by the 
rate of withdrawal if the salinity value 
is not to deteriorate. 

As the only source of replenishment 
of the underground reservoirs is rain- 
fall, the question of estimating the 
amount absorbed by vegetation and 
evaporation is of importance in design- 
ing the drawoff from a given area. 
Because of the comparatively light veg- 
etation in Nassau, it can be assumed 
that one-third of the rainfall percolates 
through the rock and is available for 
collection by mean§ of wells. As the 
rainfall of Nassau averages 45 in. per 
year, the safe amount of water obtain- 
able from an area of 100 x 100 yd is 
approximately 2,900 gpd. The average 
rate of pumping should not, therefore, 
exceed 120 gph. This is equivalent to 
1,390 gpd per acre and assumes that 
the replenishment by rainfall and the 
drawoff are equal throughout the year, 
which is obviously impossible. In or- 
der to insure that the replenishment 
rate is not exceeded, a reduced pump- 
ing rate of 960 gpd per acre has been 
established. Even this rate demands 
rest periods if the catchment areas are 
not to be overpumped. 

Because the ground water level re- 
mains constant owing to the hydro- 
static pressure of the sea, the sea water 
must rise to take the place of the fresh 
water removed by pumping. Cones of 
salt or brackish water form immedi- 
ately below the base of the wells and 
increase in height as the fresh water is 
pumped out. Unless the fresh water 


is replenished by rainfall, these cones 
will eventually rise to the level of the 
bottom of the well, and the water will 
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become first brackish and then salt. 
If pumping is stopped, however, the 
hydrostatic pressure of the fresh wa- 
ter at the top and bottom of the cones 
will eventually cause them to level out. 
Thus, it is essential to rest wells even 
at times of abundant rainfall. In prac- 
tice, it has been found better to sink 
many small wells in an area rather than 
one large one; for example, instead of 
using one well per acre at a rate of 
80 gph, ten wells, each drawing 8 gph, 
should be employed on each acre. 

It will be appreciated that a supply 
from a source such as has been de- 
scribed requires somewhat unusual 
methods of design and operation. The 
low rate of pumping and the large 
areas of catchment for a comparatively 
small supply of fresh water increase 
costs to a degree that would normally 
he considered uneconomical but is nec- 
essary under the circumstances. 

The need for careful control of the 
pumping rate has been heavily stressed 
throughout the history of the Nassau 
water works. The consulting engi- 
neers who originally designed the sys- 
tem recommended that 34 boreholes 
should be used on an area of 340 acres, 
to enable water to be withdrawn from 
each well at the rate of 400 gph from 
every 10 acres. As the estimated con- 
sumption was then 225,000 gpd, only 
26 wells would have had to be operated 
at one time, permitting eight to be 
rested. Unfortunately, in a misguided 
attempt at economy, only 150 acres was 
developed and the wells were set too 
close together. In addition, no re- 
serves were provided for dry periods 
or for resting. The pumping rate very 
soon became too high, with the result 
that the original Blue Hills area was | 
overpumped and never recovered from 
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Fig. 1. New Providence Island Water Supply 
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this false start. It has now been aban- 
doned, as the salinity has risen to more 
than 1,425 ppm. 


Supply System 


The present water supply ann 
consists of three fields totaling 876 
acres: Prospect, 200 acres, opened in 
1938; Perpalls Tract, 200 acres, opened 
in 1943 ; and Windsor Field, 476 acres, 
opened in 1951. The total potential 
supply is approximately 0.75 mgd, 
while normal demand averages 0.6 
mgd, with peak demands of 0.75-0.85 
mgd during the height of the winter 
season. To produce this water re- 
quires seventeen trench systems and 
268 pumps (43 electric, 4 hydraulic 
jet, 140 windmill, and 81 pneumatic), 
drawing from more than 700 wells. 
Prospect and Perpalls Tract are situ- 
ated approximately 5 miles from Nas- 
sau and are 1} miles apart, while 
Windsor Field is a further 6} miles 
beyond Prospect, to which it is con- 
nected by a 7-in. cast-iron main (Fig. 
1). It will be seen that the layout is 
far from ideal and demands an abnor- 
mally large staff for maintenance and 
operation. 

The water is extracted from shallow 
wells with minimum disturbance and 
drawdown. Certain principles, estab- 
lished as a result of experience gained 
during 25 years of operation, are fol- 
lowed as closely as possible. They al- 
low for 30 per cent extra capacity to 
permit adequate rest periods, 16-hr op- 
eration per day for maximum capacity, 
and 8-hr operation per day for average 
demand. Each pumping unit draws 
3,000 gpd, and, by operating 300 days 
a year, the withdrawal approximately 
balances the 15 in. of annual rainfall 
replacement. As a general rule: 


1. No borehole (4-6-in. diameter) 
should penetrate more than 8-10 ft of 
fresh water. 

2. No borehole should yield more 
than 2 gpm. 

3. No pumping unit should draw 
from an area of less than 160,000 sq ft 
or 34 acres. 

4. No shallow well pump should 
draw from less than four wells, and 
the rate should not exceed 5 gpm for 
8-12 hr per day, or 3,500 gpd. 

5. All wells should be equidistant 
around the pumping unit, to insure 
that each well is drawing evenly. 

6. Pumping units and wells should 
be rested every 30 days for at least a 
week, to permit water levels to adjust 
themselves. 

At Windsor Field, the latest area to 
be developed, these principles have 
been strictly adhered to. Designed to 
produce 0.5 mgd, the layout consists 
of 56 pneumatic pumping units, set 
out in eight lines of seven units each, 
supplemented by six open trenches. A 
few areas provide natural catchments 
which have been fitted with pumps 
and filters and produce considerable 
amounts of rain water during the sum- 
mer. Windsor Field presently supplies 
0.35 mgd, and further development is 
under way to provide the additional 
0.15 mgd planned. Water from the 
wells is collected in a 200,000-gal stor- 
age reservoir, from which it is pumped 
through 6} miles of pipe to Prospect 
and from there to the city. The raw 
water is chlorinated before pumping. 
Owing to an abnormally heavy rainfall 
in 1952, the salinity of the water from 
this area averaged as low as 155-215 
ppm in 1953. 

The open-trench system is popularly 
believed to be a simple method of ob- 
taining water from rocky areas where 
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the water table is high enough to pro- 
vide 3-4 ft of water in a trench 6 ft 
deep (Fig. 2). The water is decanted 
uniformly along 200 yd of trench by 
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vertical centrifugal pump extracting the 
water from the sump and discharging 
it into the collecting main. The holes 
in the pipe are of varying diameter, 


Fig. 2. Open-Trench Well 


This system is used in rocky areas where the water table is high enough to provide 
a 3-4-ft depth of water in the trench. A collecting pipe with a small perforation 
ze every 4 ft leads into a sump, from which the water is pumped. 


means of a perforated pipe set approxi- 
mately 18 in. below the surface and 
collecting the water in a central sump. 
Two trenches per sump is usual, with a 


i 


which should theoretically result in an 
even collecting rate along the whole 
length of the trench. In practice, how- 
ever, it is found that the water is draw 
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from the section nearest the sump at a 
high rate, while that at the end of the 
trench is barely touched. The trench 
system has several disadvantages : it is 
costly to construct; a single fault along 
the length of a trench may permit saline 
infiltration that will contaminate the 
whole supply; and, in spite of the ap- 
parently large amount of water avail- 
able, the same inexorable limit of 960— 
1,000 gpd per acre of collecting area 
still remains. The only advantage of 
the system is that, in rock of close tex- 
ture which prevents a quick flow of 
water, the trench does not draw down 
as rapidly as a borehole. Of course, 
there is also the doubtful advantage 
that the water level is visible. t 


Well Pumps 


A brief description of the deep and 


shallow well pumps in use may be of 
interest. Deep well pumps usually op- 
erate a single borehole in areas along 
the ridge where the ground elevation 
is more than 20 ft above sea level. 
Shallow well pumps operate four wells 
or boreholes set radially approximately 
80 ft from the pump. 


Windmills 


The 140 wind-powered units em- 
ployed consist of towers 30 ft high 
with a windmill 10 ft in diameter (Fig. 
3). Generally situated on high ground 
and spaced 200-400 ft apart, they usu- 
ally operate deep well pumps. The 
pump has a 3-in. diameter bore and a 
stroke of 8 in. In low areas, the shal- 
low well pump also has a 3-in. cylinder 
operating on an 8-in. stroke and draws 


from four wells radially disposed, 
60-80 ft from the pump. 
Windmills are a most reliable 


method of pumping, and the fickleness 
of the winds provides ample resting pe- 
riods, so that the wells rarely turn sa- 
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Fig. 3. Windmill Pump 


The output is restricted to approximately 
5 gpm by using the shortest possible 
stroke. 


line through overpumping. Vulnerabil- 
ity to damage from hurricanes is their 
most objectionable feature. Hurricane 
winds with velocities of 120-150 mph 
can ruin vanes and tails beyond repair. 
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Some mills are more damage resistant 
than others, particularly those with a 
minimum of cast iron in the tower 
caps and wheel hubs. The design of 
the wheel is also important, the most 
satisfactory type being one with spokes 
arranged to withstand thrust, as in the 
wheels of a racing car. 
The towers are custom made, using 
3 xX 3 x #-in. galvanized angles for 
the corners. (The standard 2} x 24 
x 4-in. section normally used on such 
towers would buckle under the stress. ) 
The windmills are not reefed during 
storms. The free power obtained com- 
pensates for the hurricane damage oc- 
casionally suffered. 


Hydraulic Jet Pumps 

The objection to deep well windmill 
pumps is that the usual arrangement 
permits only one borehole per pump. 
Where it is desirable to use multiple 
deep wells with one pumping unit, the 
hydraulic jet pump has proved effec- 
tive. In one instance, where the lift 
is 65 ft, four very small jet units are 
employed, one per borehole. The main 
driving or pumping unit is a nominal 
2-hp centrifugal pump, and the output 
is approximately 20 gpm. This is an 
unusually high rate, but the water table 
is excellent, and no trouble has been 
experienced after 5 years of operation. 

It is possible for a large centrifugal 
pump to be used to operate 12-15 deep 
wells suitably spaced. The efficiency 
is low, but the practical advantage of 
a high lift with only one prime mover 
is considerable. Pumps are usually re- 
liable and trouble free, and can operate 
with a discharge head of 60 ft. 


Pneumatic Pumps 
The common air-lift pump has been 
used for many years. Although a 
model of simplicity, it is not entirely 
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satisfactory, as it requires too much 
submersion in order to get sufficient 
lift. Discharging into a collecting main 
requires low hydraulic gradients and 
little or no static head. A number of 
double lifts have been made possible by 
means of an additional well which is 
provided with an overflow into the 
main well. By careful adjustment, the 
system will function for long periods 
without attention. Under suitable con- 
ditions, the air-lift pump has given 
good service for years. Its output is 
limited to 200-250 gph over an 8-hr 
day. 

The quantity of compressed air re- 
quired for a 16-ft lift and a 14-15-ft 
discharge is approximately 0.65 cu ft 
of free air per Imperial gallon. The 
efficiency is undoubtedly low but the 
cost of operation and maintenance is 
equally so. The transmission of com- 
pressed air at low pressures (about 
15 psi) requires careful attention to 
pipe diameters, but distances of 3,000 ft 
from the compressor have presented no 
difficulties. At one time, 90 air-lift 
pumps were operated, with 50 being 
activated simultaneously from a com- 
pressor of 144-cu ft capacity, or ap- 
proximately 3 cfm per air-lift pump. 

To keep a number of air-lift pumps 
in adjustment requires the air pressure 
to be reasonably stable. Changes of 
water level and other factors causing 
variation of pressure must be con- 
stantly watched and the necessary ad- 
justments made. The compressor is 
kept working close to capacity without 
unloading. Owing to the shallow op- 
erating depth of 12-16 ft, the use of 
compressed air at 50 psi is expensive 
and not too satisfactory. Lower pres- 
sures, 12-14 psi, have proved more re- 
liable for sustained output and adjust- 
ment. 
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Ejector pumps (Fig. 4) are pre- 
ferred to other pneumatic types be- 
cause they are able to draw up water 
at a distance from a depth of 14 ft and 
will discharge against a 60-ft head. 
They normally operate four radially 
disposed wells, set 80 ft from the pump 
and discharged into a collecting main 
of ample dimensions. The adjustments 
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contents of the tank into the main. 
The complete filling and discharging 
cycle is set at 14 min, yielding an av- 
erage of 5 gpm for an average con- 
sumption of 1.1 cuft of free air per 
Imperial gallon. 

The air-lift pump is more economi- 
cal of air, as it is submerged and needs 
none for filling, but the ejector pump 


»* 


Fig. 4. Ejector Pump 


. This pneumatic pump normally operates four radially disposed 


are simple, but a minimum air pressure 
of 30-35 psi is required to work the 
ejector efficiently. A vacuum created 
inside the tank permits an intake of ap- 
proximately 7 gal of water. A float 
rises with the water and operates the 
compressed-air valves, which provide 
the necessary pressure to discharge the 


wells. 


is free from mechanical troubles, needs 
no priming, and operates with a mini- 
mum of attention for months at a time. 

A large part of the compressed air 
is used by the ejector pump in creat- 
ing suction. An attempt was made to 
reduce this waste of air by eliminating 
the at and filling the tank by 
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means of four very small air-lift units. 
The internal modifications for such an 
arrangement were very simple. When 
the pump has only the forcing of the 
water to perform, a one-third saving in 
compressed air is possible, with only 
0.72 cuft of free air per gallon being 
required. 

The use of compressed air, even 
through a network of pipes as much 
as 4 miles long, has proved simpler in 


ae operation and maintenance than the 


— electrically powered systems, which are 
susceptible to breakdowns, vulnerable 


to hurricane damage, and affected by 


a shortage of skilled electricians. 


Electric Pumps 


A total of 43 electrically operated 
piston type pumps, with a 2} x 3-in. 
stroke, are in use in the Prospect and 
Perpalls areas. These pumps, geared 
down to yield approximately 280 gph, 
have 0.75-hp, 550-v, 60-cycle motors. 
_ The choice of 550 v is the result of 
9 the need to locate the pumps at least 
_ 400 ft apart and to cover the require- 
- ments of 20-30 pumps from one trans- 
former. These conditions require rela- 
tively high voltages to offset the in- 
evitable voltage drop at the ends of 
the lines. With one transformer at 
550 v, approximately 80 acres can be 
provided with pumps without undue 
loss of electrical efficiency. As usual, 
each pumping unit draws from four 
wells set radially 60-80 ft away from 
the pump. Electric pumps are more 
efficient than the pneumatic types but 
have a number of disadvantages, as 


reviously mentioned. = 
aq ter A 


Operational Problems 


_ The operation and maintenance of 
the Nassau water supply is far from 
being free of difficulties. Fluctuations 
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in well levels due to tides, lack of rain- 
fall replenishment in the dry season, 
and other reasons cause the efficiency 
of the pneumatic pumps to vary almost 
alarmingly at times. Air is wasted and 
pressures drop below operational lev- 
els. Electrical failures are inevitable, 
and long spells without wind cause 
anxiety when the 140 windmills fail 
to produce their quota. A reserve of 
3 mil gal is of some assistance, but, 
as the dry season is also the period 
of greatest demand, it is often diffi- 
cult to replenish the reserve when it 
is most necessary. Therefore, a large 
staff must maintain constant vigilance 
except during very wet spells. 

To safeguard against overpumping 
of wells, with a consequent increase in 
salinity, daily tests are made for salt 
content. The entire system is checked 
for salinity at regular intervals, and 
salinity contours are plotted to indi- 
cate incipient failure. 

Samples of water are taken regularly 
throughout the system for bacteriologi- 
cal testing by the government analyst. 
Fortunately, because of the natural fil- 
tration of the water through the lime- 
stone beds and the prohibition of cattle 
and sheep grazing on the catchment 
areas, the water supplied has always 
met a high standard of purity. It is 
regrettable that, prior to the develop- 
ment of Windsor Field, the water from 
the older areas had so increased in 
salinity that the taste had become ob- 
jectionable to visitors, a_ situation 
which gave rise to rumors that Nassau 
water was bad. With the operation 
of the new field, however, the average 
salinity of the water has been reduced 
to less than 200 ppm. Visitors now 
make fewer complaints, but some of 
the local people consider the water 
too flat. (Who would be a water 
engineer ? ) 
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Supply and Demand 


As no detailed survey of the island’s 
water supply has been carried out, it 
is not possible to state accurately the 
total potential supply of fresh water, 
but from available information the fol- 
lowing facts are known. In addition to 
the present 0.75-mgd capacity, 450 
acres at Windsor Field is available for 
future development, and an estimated 
1,000 acres of good water-bearing land 
in the western part of the island could 
be either purchased or otherwise ac- 
quired. The known reserve is, there- 
fore, 1,450 acres, capable of supplying 
1.1 mgd. Thus, the total potential pub- 
lic supply of fresh water is 1.85 mgd. 
Water from presently unexplored areas 
may raise this figure to 2 mgd. There 
are, of course, many private wells that 
provide water for individual household 
use, but these, although of great value 
in reducing the demand on the public 
supply, could not be incorporated in 
it. In addition, a large proportion of 
the rainfall in built-up areas is collected 
in water tanks, the construction of 
which is enforced for all new buildings 
with a floor area of more than 750 sq ft. 

Water is supplied to consumers 
through 3,300 service connections and 
a large number of public standpipes 
that provide approximately 25 mil gal 
a year free to the poorer inhabitants. 
The demand rose from 60.75 mil gal 
per year in 1932 to 212 mil gal in 1952. 
Although the number of water services 
has increased at a fairly regular rate, 
the demand has been affected by so 
many extraneous circumstances—in- 
cluding the influx of the Royal Air 
Force during the war years and the 
postwar building boom—that it is dif- 
ficult to forecast the future with any 
degree of certainty. 

Taking into account all the known 
factors—the seas new hotels, the 


WATER SUPPLY 


average yearly increase in the past, the 
high water rates, and the generally im- 
proved standards of living of the lower- 
paid colored population—it is reason- 
able to assume that the demand for 
water will double in the next 20 years 
and will amount to over 400 mil gal 
per year by 1970. After that, it is 
not anticipated that it will increase 
very much unless changed methods 
of production have been introduced. 
Consequently, it would appear that, 
provided the water department’s or- 
ganization is suitably expanded to meet 
growing demands as they occur, no 
serious water famine need be feared. 
The situation will not, however, be 
entirely satisfactory, because plentiful 
supplies of fresh water for industrial 
purposes will be lacking and, if the 
present methods of production are con- 
tinued, the cost of water will remain 
high. 

It is evident that the large number 
of pumps, the great quantity of piping 
required to connect the widespread 
wells, arid the additional staff needed 
to operate and service them raise the 
cost per 1,000 gal to a figure well above 
that which consumers consider reason- 
able in places where the water supply 
can be obtained by more usual means. 
In 1952 the average cost of producing 
and distributing water in Nassau was 
82 cents per 1,000 gal. Of this amount, 
48.5 cents was for actual production, 
25 cents for distribution, and 8.5 cents 
for semirecurrent expenses and admin- 
istration. 

The only way in which these costs 
could be substantially reduced would 
be by a large increase in the amount 
of water produced, as distribution and 
overhead charges remain fairly con- 
stant. This step could not be taken 
until additional areas were developed, 
because there would be a very serious 
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_ danger of overpumping existing sup- 
plies and ruining the water-bearing 


_ areas beyond repair, as was done with 


the Blue Hills supply. 
_ of the island’s supply 
is highly undesirable. 


Water Rates 


i 


Also, the waste 
of fresh water 


The need to prevent waste and re- 


- duce demand was severely felt in the 


late 1940’s before the development of 
the Windsor Field area. In order to 
achieve this end, a sliding scale of 
charges for water was introduced in the 
middle of 1949. Under this scheme, 
residential rates increase as consump- 
tion rises, the first 1,000 gal per week 
being charged at the lowest rate, the 
_ second at a slightly higher rate, and all 
above that at a much higher one. Wa- 
ter for commercial purposes, however, 
remains on a flat-rate basis. This rate 
applies mainly to hotels and apartment 
houses. 

The effect of the new schedule was 


most marked, and the demand fell by 
y 15 mil gal in 1949. 


In 1950 the rates 


_ were raised slightly to cover rising 
- costs, and a further 14-mil gal reduc- 


— tion in demand resulted. 


Although the 
demand has now ‘Tisen: above the 1949 


cient, methods. 
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figure, this is due mainly to the new 
services connected. Nassau consumers 
are still very waste conscious. This 
reversal of the usual commercial prac- 
tice of “the more you use, the less you 
pay” does not lower the cost of pro- 
duction, but it certainly did help to tide 
over the difficult period before the com- 
pletion of the Windsor Field develop- 
ment and it does curtail capital expan- 
sion. 
Desalting 
The real solution to the island’s wa- 
ter supply problems would appear to 
be the introduction of some method of 
desalting either brackish or sea water 
at a sufficiently low rate to permit un- 
restricted use of fresh water by every- 
one, domestic and commercial con- 
sumer alike. Almost unlimited sup- 
plies of brackish water with a salinity 
of 2,000-4,000 ppm are available, and 
it would not seem too optimistic to 
hope that some method will be evolved 
within the next 10 years or so to de- 
salt this type of water at a reasonable 
cost. Meanwhile it will be necessary 
to continue to produce water by the 
present interesting, but relatively ineffi- 
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ss, Cutting Pipe in Place 
Sheds: th 


Dept., San Francisco, Calif. 


HEN the author first began his 
career as a water works engi- 

neer, a number of years ago, one of 
his many duties was supervision of 
the repairing of leaks and breaks, as 
well as the laying of new mains and 
their connection to the existing lines. 
The most exasperating part of the en- 
tire work was the cutting and removal 
of portions of the existing pipelines. 

The method of cutting pipe in place 
was extremely slow, tedious, and un- 
certain. Almost always, whether the 
purpose of the cut was to repair a 
break or to make a connection, a sec- 
tion of the distribution system had to 
be shut down, thus leaving a number 
of consumers without water, as well as 
creating a fire hazard. The longer the 
shutdown period, the greater was the 
wrath of the consuming public. 

Despite careful planning to minimize 
the period of shutdown, many failures 
occurred, resulting in excessive delays 
in restoring service. The author had 
many such experiences, but one in 
particular led to near disaster. As 
the pressure in the main involved was 
extremely low, all the work of prepa- 
ration was done in advance of the ac- 
tual shutdown, which would affect a 
large residential and light commercial 
area. It had been planned to complete 
the work by 5:00 am, but service to 
the district was actually not resumed 
until 10:30 am. The consequent pub- 
lic reaction can well be oo 


paper on Oct. 29, 1953, at the California Section Meeting, 
San Francisco, Calif., by Oscar G. Goldman, Supt., Distr. Div. 


, Water 


wilt 


3 


This icine was due to the fact that 
the bottom 3 ft of pipe circumference 
had not been properly prepared ; it had 
not been grooved. The blame be- 
longed to the author, because he did 
not personally inspect the work and 
merely took the laborer’s word. 

Until rather recently, most distribu- 
tion system water mains 4 in. and 
larger were made of unlined cast iron. 
Today most of the cast-iron pipe, up 
to and including 16 in., is cement lined. 
In the last few years asbestos-cement 
pipe has been adopted in some distri- 
bution systems, particularly in small 
communities and in the outlying areas 
of large cities. ae 


Former Cutting Methods Bs 


At the time of the incident described 
—approximately 28 years ago—the 
method of cutting cast-iron pipe in the 
trench involved the use of a diamond- 
faced hardy and a 12-lb sledge hammer. 
The hardy was held at a slight angle 
to the side of the pipe, by means of a 
short wooden handle, and was then 
struck with the hammer (Fig. 1). 
This method of cutting, though slow, 
produced the required results for the 
upper two-thirds of the circumference 
of the pipe; for the bottom third, the 
method was the same, except that a 
small hand hardy and hand hammer 
were used. 

Three roundabout cuts were made: 
two close together, and the third at the 
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required distance ues the first. Then 
the sledge hammer again came into 
play, this time in order to break out 


or destroy the pipe between the cuts 


(Fig. 2), starting with the smaller sec- 

tion first. 

If the cuts were of the proper depth, 

that is, almost through the entire thick- 
ness of the pipe, the destroyed pipe 


The 


Hardy and Sledge Hammer 


diamond-faced hardy is held at a 
slight angle to the pipe. 


remained within the limits of the cuts; 
otherwise the pipe would crack be- 
yond the desired limits. When that 
occurred, it became necessary either 
- to make another roundabout cut or, 
_ more often, to destroy the entire length 
of pipe between bells. 

The use of the hand hammer and 
: hardy to make the cut around the bot- 


G. 


tom third of the pipe circumference 
required a wide and deep hole, so that 
the men could lie on their side or back 
to get at the work. If such a hole 
could not be dug because the subsoil 
was rock or because there were other 
underground utility structures close 
by, the cuts were made as far around 
the pipe circumference as possible, in 
the hope that, when the pipe was 
cracked, the break would follow the 
line of the cut all the way around. For 
that purpose, chisels would be driven 
into one of the cuts. Sometimes the 


Fig. 2. Destruction of Pipe 


fter the circumferential cuts have been 

ade, the pipe is broken with the sledge 

AY yeti hammer, 

at 
method worked, but it often failed. In 
the latter event, the only thing to do 
was to utilize all the sledge hammers 
available to break up the entire length 
of pipe between bells. Even when no 
difficulties were encountered, many 
hours were required for cutting the 
pipe by means of hardies. 
spe 


Recent Advances 


In recent years a manually operated 
multiple-wheel cutter (Fig. 3) has 
been developed. This device has done 
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away with the hardy, but the sledge 
hammer is still a very useful tool, espe- 
cially for the destruction of the pipe 
section between cuts. One of the prin- 
cipal difficulties with the multiple- 


Fig. 3. 


Multiple-Wheel Cutter 


A 90-deg rotation of this manually oper- 
ated cutter is sufficient to cut the entire 
circumference of the pipe. 


wheel cutter is that the wheels do not 
always track, each one tending to make 
a separate cut. When this occurs, a 
new circumferential cut must be at- 


tempted. 


PI PE cUTTI NG 


As before, three roundabout cuts are 
made, and the pipe section between 
cuts must be destroyed with sledge 
hammers. On _ the large-diameter 
pipes, the cutting is slow and tedious, 
because only light cuts can be made, 
owing to the manpower needed to ro- 
tate the cutter. 

The room required for operating the 
multiple-wheel cutter is somewhat less 
than that for the hardy and sledge 
hammer, particularly at the bottom of 


Fig. 4. Three-Wheel Cutter 


This cutter must be revolved through a 
180-deg angle and requires a wider trench 
than the multiple-wheel cutter. 


the pipe. The cutter completely sur- 
rounds the pipe and a 90-deg rotation 
is sufficient to cut the entire circum- 
ference. The pressure on the cutter is 
maintained by means of a screw in the 
handle. The rotating of the cutter is 
continued until a crack is produced in 
the roundabout cut. 

For small cast-iron pipe, a standard 
three-wheel cutter (Fig. 4) is used. 
This type requires a wider trench than 
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the multiple-wheel cutter, as it must 

_ be revolved through an angle of at 
least 180 deg. This tool is also oper- 
ated until a crack is produced in the 
roundabout. 


The single cutting tool is rotated around 
the pipe by means of the handles. 


One of the more recent develop- 
ments in the art of cutting cast-iron 

pipe is the use of an electric arc, in 
_ combination with a controlled flow of 
- oxygen. The metal is melted and 


burned along the line of the desired 
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cut. If there is an appreciable flow of 
water in the pipe owing to a leaky gate 
valve, bypassing is necessary before the 
cut can be completed. The electric-arc 
method, which is used on the large- 


Fig. 6. Cutting Machine 


This newly developed machine {patent 
applied for) cuts across the pipe rather 
than around it. 
diameter pipe, has a number of dis- 
advantages: it is slow and tedious; the 
work is hard and time consuming; 
the cut is wide and ragged ; and a deep, 
broad trench is required. 
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Although the cutting of asbestos- 
cement pipe is relatively simple and 
easy, it, too, presents a problem. The 
material is soft enough for an ordinary 
carpenter’s saw to be used, but the ce- 
ment destroys the effectiveness of the 


Fig. 7. 
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rotated around the pipe by means of 
handles, the feed for the cutting tool 
being through one of them. To get 
sufficient power for the rotation of the 
cutter, the handles must be of consid- 
erable length. 


Cutting Blade 


The blade (patent applied for) consists of cemented carbide tips brazed into a specially 
constructed steel blank. 


saw after a few cuts. In some in- 
stances, hacksaw blades have been used 
with better results. 

A special tool has been developed 
for cutting asbestos-cement pipe. 
This device is held on the pipe by spe- 
cially constructed links with rollers 


(Fig. 5). The single cutting tool is 


In order to cut asbestos-cement pipe 
in place by any of the methods men- 
tioned, the trench must be very wide 
and deep, which may prove costly in 
heavy soils. Sledge hammers are not 
used, however, because the pipe sec- 
tions between cuts are not destroyed 
but lifted out. 
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New Cutting Machine 


Within the past year a new, portable 
cutting machine has been developed 
which, it appears, will eliminate all of 
the previous uncertainties and delays. 
It does away with one of the round- 
about cuts in cast-iron pipe and also 
with the destruction of the pipe between 
cuts. It substitutes mechanical power 
for manpower, and, with the proper at- 
tachments, can be operated by any type 
of power available—engine, electric, or 
compressed air. 

The machine (Fig. 6) consists of a 
stand fastened to the pipe by means of 
a flexible chain; a carriage sliding in 
the guides of the stand; and a hacksaw 
type blade and yoke fastened to a 
crosshead moving within the guides of 
the carriage. The movement of the 
crosshead governs the rate of feed to 
the carriage and also determines the 
length of stroke of the cutting blade. 

The machine is set at right angles 
to the pipe and cuts across it, not 
around it. The rate of feed is adjust- 
able and depends upon the material to 
be cut. The fastest feed is used for 
asbestos-cement pipe, with a slightly 
slower rate for unlined cast-iron pipe 
and a still slower feed for cement-lined 
cast-iron pipe. The average rate of 
feed is approximately 1 in. of diameter 
per minute for cast-iron pipe and 2 
ipm for asbestos-cement pipe. 

Almost any pipe can be cut in the 
trench with this machine, because the 
a travel of the cutting blade is only 2 in 
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and a 4-in. clearance on each side of 
the pipe is all that is required. If the 
machine can be set up on a piece of 
pipe, it can be successfully cut. 

The cuts made by the machine are, 
for all practical purposes, square to the 
axis of the pipe. The width of the 
cuts is such that the section of pipe be- 
tween them can be lifted out without 
any difficulty. The cutting blade (Fig. 
7) consists of cemented carbide tips 
brazed into or on a specially con- 
structed steel blank. In assembling 
the tips with the blank, care must be 
exercised to insure that each tip is set 
uniformly throughout the length of the 
blade ; that all tips have the same rake, 
relief, and side clearance; and that 
their cutting edge is on a straight line. 

As the cuts in the pipeline are al- 
ways square to its axis and there is 
no danger that the pipe will break 
beyond the limits of the cuts, the fit- 
tings to be inserted in the gap can he 
assembled well in advance of their 
installation. 

With this machine, there will be 
very little pavement removal and re- 
placement; likewise, only a slight 
amount of extra excavation and back- 
fill, if any, will be required. The 
proximity of other underground struc- 
tures should present no particular 
problem. Pipe sections formerly de- 
stroyed can be saved and reused. 
Finally, the period of shutdown of the 
system can be reduced to an absolute 
minimum. 
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A contribution to the Journal by Raymond B. Seymour, Pres.; 
R. Pascoe, Asst. Lab. Director; and Robert H. Steiner, Research Di- 
rector; all of Atlas Mineral Products Co., Mertztown, Pa. 
is published for the information of the water works field, and neither it 

~ nor the discussion that follows it is to be considered an official — Pe 
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ie has been shown previously (1) 
that plasticized sulfur cements pos- 
sess adequate physical properties for 
use as capping materials for concrete 
test specimens. Additional investiga- 
tions (2) have shown that plasticized 
sulfur compound specimens poured at 
130°-150°C possess optimum strength, 
stiffness, and ductility, and that these 
properties are not affected adversely 
by repeated or prolonged melting and 
heating of the material. As a result, 
it may be stated quite conclusively that, 
based on fairly extensive physical tests, 
plasticized sulfur cements have suffi- 
cient strength and ductility to justify 
their use as jointing materials for bell- 
and-spigot cast-iron water mains. 
Another requirement of jointing ma- 
terials, in addition to adequate physi- 
cal properties, is that they should not 
contribute to corrosion problems char- 
acteristic of cast-iron pipe. Previous 
investigations on tuberculation, the 
deleterious action of sulfate-reducing 
spirilla (Desulfavibrio desulfuricans), 
graphitization, iron bacteria ((allio- 
nella ferruginea), and scale formation 
through iron rust have been reviewed 
by Kuhr (3). He stated that cast-iron 
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pipe is predestined to contain cathodic 
and anodic areas that must lead to tu- 
bercle formation. All evidence to date 
indicates that materials used to join 
pipe do not contribute to tubercle for- 
mation. 

Elemental sulfur, in the presence of 
moisture, is known to be corrosive to 
steel (4), but commercial plasticized 
sulfur cements have been shown to be 
many times less corrosive under the 
same test conditions (5,6). Actually, 
plasticized sulfur cements are widely 
used to protect steel from corrosion 
(7, 8). Although there is an initial 
reaction between sulfur cements and 
cast-iron or steel surfaces, this action 
is not progressive. 

Other investigations have shown that 
cast iron or steel completely embedded 
in a plasticized sulfur cement is not at- 
tacked after long immersion in water 
(9). Although cast-iron pipe has been 
joined successfully with sulfur cements 
for more than 30 years (10), difficulty 
in some specific localities has caused 
concern. 

Most of the failures in sulfur cement 
joints have been associated with disin- 
tegration. Some engineers (/1/) have 
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mula developed in the authors’ labora- 
tory (the “Atlas” formula) and made 
available to all manufacturers of sulfur 
cements contains this ingredient (13). 


Stress-Strain Studies 


Breaks in water mains cause prop- 
erty damage and are costly to repair. 
Such breaks are apparently character- 
istic of nonductile metals and may oc- 
cur in pipe joined not only with sulfur 
cements but also with Portland cement, 
and in pipe with lead and mechanical 


TABLE 1 


Physical Requirements for Plasticized 
Sulfur Cement 


Ss 
Characteristic Quantity Desig- 
nation 
Tensile strength—psi 300-450 C190 
Compressive strength—psi 3,000—4,500 | C26, C109 
Modulus of rupture—psi 600-1, 100 
Resistance of aggregate to 0.2 C287 


settling (max. variation 
from unity) 

Proportion of residual 50 
strength retained after 
thermal shock test—per 


cent (min.) 


Specific gravity 1.95-2.25 

Moisture absorption—per 1 C287 
cent (max.) 

Ductility*—ib 200-750 


*As measured by the minimum force required for 
penetration of a }-in. diameter rod to a depth of } in. 


joints as well. Many water works en- 
gineers and metallurgists are cognizant 
of this problem (14, 15). 

Extensive investigations with SR-4 
strain gages have shown plasticized sul- 
fur compound joints to be strain free 

A force of 900 lb broke the unplasticised (13), but, in spite of the soundness of 
sulfur cement cube with less than }-in. the techniques used, such measure- 
PORE ERE, ments are not well understood by all 

water works engineers. Simpler ways 
showed that Thiobacillus thiooxidans to show that plasticized sulfur com- 
would not attack sulfur cements con- pound pipe joints are strain free have 
taining small amounts of bactericides been found (16), although these meth- 
such as sodium silicofluoride. The for- ods are not completely conclusive. It 


Fig. 1. Penetration Test 
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was, therefore, necessary to develop 
conclusive strain tests as readily under- 
standable as those which show that 
salt-free plasticized sulfur joints do not 
disintegrate or contribute to the corro- 
sion of cast-iron pipe (6, 13). 

Stress-strain measurements have 
shown unplasticized sulfur cement to 
be essentially a nonductile material. 
This assertion may be verified by sim- 
ple observation of the fracture that 
takes place when attempts are made to 
force a small rod into compositions of 
this type. On the other hand, a highly 
plasticized sulfur cement accepts the 
rod and does not fracture readily. 
Simple modifications of this qualitative 
technique produce a quantitative meas- 
urement. 

If attempts are made, by means of 
a gradual increase in pressure, to force 
a }-in. diameter rod into the surface 
of a sulfur cement block, reproducible 
measurements for depth of penetration 
and applied force can be obtained. As 
shown in Fig. 1, the rod penetrates less 
than 4+ in. and the cement fractures 
when a force of approximately 900 Ib 
is applied to a 2-in. cube cast from an 
unplasticized, filled sulfur cement. 

In contrast, a commercial plasticized 
sulfur cement used for joining soil pipe 
was penetrated to a depth of 2 in. by 
a force of 700 lb before any fracture 
occurred. A commercial cement used 
for joining cast-iron mains was pene- 
trated to a depth of 2 in. by a force of 
only 600 lb without any subsequent 
fracture. A more highly plasticized 
sulfur cement used as a component of 
a triple-layer chemical-resistant lining 
(17) was penetrated 2 in. by a force of 
less than 200 Ib. 

Because a much larger amount of 
plasticizer than that used for the com- 
ponent of the triple-layer acid-proof 
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membrane can be employed, the maxi- a es 
mum ductility of a commercial plasti- — eh 


cized sulfur cement is limited primarily _ = 
by the application for which it is in- 
tended. Ductility and compression or = 
tensile strength are inversely related. 
Consequently, federal (18) and ASTM 
(19) specification requirements of 500- 
psi and 400-psi tensile strengths, 


spectively, inadvertently place low ceil- 
ings on the ductility of sulfur cements. a 
Based on present knowledge and ex- ie Lz 
perience, the ideal sulfur cement for eae 
joining cast-iron pipe should meet the — Ny 
following specifications : 


Component Amount 
per cent 


Sulfur 55 -65 
Graded silica and other additives 35 ~—45 


Carbon 0.5- 4 
Plasticizer 0.5- 5 
Sodium silicofluoride 0.6 


Physical Requirements 


Plasticized sulfur cement should con- — 
form to the physical requirements listed © 
in Table 1 when tested 48 hr and 1 year | 
after casting test specimens. It is dif- 
ficult to imagine that a product as duc- 
tile as this material could cause a rup- _ 
ture in a cast-iron pipe having a tensile — 
strength exceeding 10,000 psi. If. 
specifications for greater ductility are 
established, they can be met readily, 
provided the tensile- and compressive- _ 
strength requirements are lowered pro-— 
portionately. 

Regardless of what ductility value is — 
considered adequate, the permanence _ 
of this value is of the utmost impor- 
tance. Investigations have shown that 
sulfur can be plasticized to produce ce- 
ments exhibiting no appreciable change 
in ductility during long periods of 
standing. As might be expected, there 
is a small change both tensile 


q 
1, 
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wats 


few weeks, but no further changes have 
been observed over protracted periods. 

Moreover, all tests indicate that this 
property of ductility in a plasticized 
sulfur cement joint is retained under 


service conditions. Spectrographic 


tests on plasticized sulfur cement joints 
after 15 ‘years of service have shown 
the joints to be free from iron, ex- 
cept for a small characteristic zone at 


cements shrink sufficiently on cooling 
to permit the glass cylinder molds to 
separate, whereas the plasticized speci- 
men on the left exhibits no radial 
shrinkage. Figure 3 illustrates the 
condition of a plasticized sulfur joint, 
poured between glass surfaces, after 
being under water for more than a 
year, 


Fig. 2. Shrinkage Characteristics 


The three unplasticized specimens at right have shrunk sufficiently to permit the glass 
cylinder molds to slip down. The plasticized specimen at left exhibits no radial 
shrinkage. 


the interface. These observations have 
also been confirmed qualitatively on 
pipe joints after 25 years of service. 
The effect of plasticization in pre- 
venting breakage of the joint itself has 
also been demonstrated. When disks 
or rings of plasticized sulfur cement 
are poured in a quart glass canning 
jar, a glass cylinder, or a large beaker, 


no breakage of glass or compound oc- 


curs, nor is any change noted after long 
standing in air or under water, As 


In another simple test, slots to a 
depth of at least two-thirds the thick- 
ness were cut in cross-sectional rings 
from commercial cast-iron pipe. Mol- 
ten sulfur cement compositions were 
poured as disks and as joints between 
concentric slotted rings made from pipe 
of different diameters. The simulated 
weakened joints were immersed in a 
fresh-water stream for a year and 
inspected periodically. In every in- 
stance, fractures in the unplasticized 
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sulfur cements were _— in a short 
time, but no cracking or shrinkage was 
observed in any of the samples with 
plasticized sulfur cements. It is of 
interest that, although few additives 
produce true ductility when mixed with 
sulfur cements, at least ten different 
compounds will plasticize sulfur ce- 
ments, Sefficiently to prevent cracking 


OF 


Fig. 3. Effect of Long-Term Immersion 


No cracks have appeared in the cement 
or beaker after more than a year under 
water. 


and shrinking when large rings are 
cast from them. 

A notched iron ring, in which sulfur 
cement containing 1 per cent sodium 
chloride had been poured, cracked after 
less than 7 months’ immersion. An- 
other notched iron ring, separated from 
a similar but smaller one by sulfur ce- 
ment containing 3 per cent iron filings, 
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cracked after a year’s immersion. It 
should be noted that, under the condi- 
tions of test, the iron was badly rusted 
and the slots were filled to a large ex- 
tent by rust. These conditions, which 
are not normal for a joint in a water~ 
line, may have contributed somewhat 
to the breaking of the slotted iron rings. 
Nevertheless, it is significant that such 
failures did not occur with ee 
sulfur cements after more than a year 


of exposure. | 


The distance between the pins indicates 
how far the split has moved in a given 
length of time. 


Fig. 4. Measuring Movement of Slot 


In a similar series of tests, caps with 
slots to a depth of at least two-thirds of 
the pipe wall were placed on 2-in. cast- 
iron soil pipe. The annular space be- 
tween the pipe and the cap was filled 
with molten sulfur cement, and the 5-ft. 
length was placed in a vertical position 
and immersed in water. Observations 
made during the course of a year 
showed no tendency for the caps to 
crack when joined with plasticized sul- es 
fur cement, although a joint made from 
unplasticized sulfur cement containing, 


> 
a 
* 
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Fig. 5. Effect of Cement Composition on Movement of Slot 


The split ring at left was joined with unplasticized sulfur cement containing salt. 
Plasticized cement was used in the split ring at right. 


1 per cent salt cracked open after 4 
months of test. 

It might be argued that the slotted 
rings joined with plasticized sulfur ce- 
ment may also have been under a small 
amount of strain, although not suffi- 
cient to break the ring. This possibil- 
ity should not be disregarded, because 
additional stresses from water hammer 
or street traffic might rupture a pipe 
already under a small amount of stress 
at the joint. To investigate this aspect, 
another study made use of rings that 
were completely split. The movement 
of the split with time was measured by 
means of pins placed above the slot, as 
shown in Fig. 4. Concentric 4-in. and 
6-in. cast-iron pipe sections were used 
in these experiments. The annular 
space was filled with molten sulfur ce- 
ment, and any movement of the outer 
ring w r immersion in 


water for various intervals at room 
temperature. 

Table 2 indicates that, in the control 
samples and in those rings joined with 
Portland cement or lead, the movement 
was no greater than 3 mils during the 
period of test. When an unplasticized 
sulfur cement was used, however, a 
3l-mil movement of the slot was ob- 
served after 18 weeks’ immersion. In 
contrast, the movement of rings joined 
with sulfur cements containing various 
amounts of plasticizer was 9 mils or 
less after 18 weeks’ immersion. Typi- 
cal specimens after immersion are 
shown in Fig. 5. 

The maximum movement noted with 
plasticized sulfur cements is of insuffi- 
cient magnitude to be attributable to 
stress from the jointing material. As 
in the tests in which the more accurate 
SR-4 strain gage techniques were 
used, it may be concluded that plasti- 
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Fig. 6. Effect of Poorly Made Joint 


Cloth was embedded in the plasticized cement used in both specimens. 


No excessive 


movement resulted. 


cized sulfur cements do not contribute 
to stress when used as joints in cast- 
iron pipe. 

No background data are available to 
permit conclusions on this point for the 
unplasticized sulfur cement joints. It 
would probably not be sound judg- 
ment, however, to disregard a move- 
ment ten times that of the rings which 
did not contain a jointing material or 
were joined with lead or Portland ce- 
ment. As shown in Table 2, when sul- 
fur cement containing 1 per cent salt 
was used to join the rings, the move- 
ment was greater than 250 mils after 
10 weeks. 

Admittedly, the data proving that 
plasticized sulfur cements do not con- 
tribute to strain were secured from 
tests made under laboratory conditions. 
Therefore, it was considered desirable 
to determine the effect under more ad- 
verse conditions, such as might be ex- 
pected if the coal-tar coating were not 
removed from the surfaces to be joined 
or if the joints were prepared improp- 
erly. No excessive movement of the 


outer ring was noted when the surfaces 


of the rings were heavily coated with 
coal-tar pitch before making the joint, 
or when the sealing of the joint was 
prevented by placing heavy cloth be- 
tween the iron surfaces and the sulfur 
cement (Fig. 6). In the latter experi- 
ment, the formation of iron sulfide was 
not limited to the thin section custom- 
arily observed but extended through a 
major part of the joint. Even so, 
there was no tendency for the joint to 


TABLE 2 
Movement of Slotted Rings* 
Immersion 
Jointing Material Period | Movement 
weeks 

4-in. control ring 18 | oo 
6-in. control ring 18 3 
Concrete 18 1 
Lead 18 OS 
Plasticized sulfur cement A 18 2 ; 
Plasticized sulfur cement B 18 6 
Plasticized sulfur cement C 18 9 
Unplasticized sulfur cement 18 31 
Unplasticized sulfur cement 

(with 1% sodium chloride) 10 over 250 
Plasticized cement (coal-tar 

coated ring) 6 1 
Olot h embedded in plasticized 

cement 12 5 
Clot h embedded in plasticized 

cement 12 2 

* Temperature range, 68°-74°F. 
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disintegrate, and no observable move- 
ment occurred under sealing conditions 
many times more severe than the most 
adverse that might be expected in the 
field. 


Conclusions 


As a result of practical observations 
spanning more than 20 years, of the 
evaluation of all available data from 
published literature and private files 
and correspondence, of more than 4 
years of intense research effort, and 
of half a century of satisfactory serv- 
ice in pipelines, the following conclu- 
sions appear justified : 


1, Sulfur cement joints made in ac- 
cordance with the previously published 
— (13) “Atlas” formula do not disinte- 
- grate under conditions anticipated in 
a water line. 
2, Sulfur cement joints containing a 
minimum amount of bactericide are not 
attacked by sulfur bacteria. 
<7 3. Although sulfur joints seal by an 
initial reaction at the cast-iron inter- 
face, this action is not progressive if 
the sulfur cements are made in accord- 
ance with the “Atlas” formula. 

4. Because of their inherent ductil- 
ity, plasticized sulfur cements do not 
contribute to stress within a pipe joint. 
As highly plasticized compositions are 
available, there is essentially no limit 
to the degree of ductility that can be 
secured with a plasticized sulfur ce- 
ment. 
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This report by Seymour, Pascoe, and 
Steiner consists largely of a review of 
the published literature on sulfur ce- 
ments used for joining cast-iron water 
pipe. Many of the claims made in this 
paper are considerably more general 
than those in a 1951 JouRNAL article 
(1) by the same authors and others. 
The present paper offers very few new 
data to substantiate these broader 
claims. The only additional data con- 
sist of further tests made to demon- 
strate the stress-producing tendencies 
of certain sulfur cements with and 
without plasticizer and soluble salt 


Corrosion 


Although the validity of the data 
given in this and previous papers is 
not questioned, many of the authors’ 
conclusions are difficult to accept in 
view of field experiences investigated 
by the writer’s firm and others, and 
also in the light of certain data and 
conclusions presented in earlier work 
by the authors. The authors do not 
discuss field experiences with corrosion 
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Strain-Test Sulfur Compound Pipe 
Jointing. Eng. News-Rec., 149:16:38 
(Oct. 16, 1952). 

17. Payne, C. R. US Pat. 2,134,837 (Nov. 
1, 1938). 

18. Compounds, Jointing; Sulfur (for Bell- 
and-Spigot Cast-Iron Pipe)—Federal 
Specification SS-C-608. US Govt. 
Printing Office, Washington, D.C. 

19. Tentative Specifications for Sulfur 

Mortar—ASTM C287. Am. Soc. for 

Testing Materials, Philadelphia. 
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of metal surfaces, disintegration of sul- 

fur cements, or pipe bell failures. A\l- 

though it is agreed that the number of 

instances in which joint failures have 
been suspected of being due to sulfur 

jointing compounds is statistically mi- 

nor in comparison to the wide use of 

these materials, such a situation does 
occur occasionally. However infre- 
quent, to the water works operator 
concerned, it is a serious condition. 

No attempt is made by the authors to 

explain these failures. 

The authors make the point that all 
evidence to date indicates that joint- 
ing materials do not contribute to tu- 
bercle formation in cast-iron water 
mains. The discussion of tubercula- 
tion in this paper and any attempt to 
associate the use of sulfur cement with 
the tuberculation problem are mislead- 
ing, and conclusions drawn from such 
a discussion have no bearing on the 
corrosion of sulfur compound joints. 

Investigation of a number of instal- 
lations where troubles have occurred 
in sulfur-jointed water pipelines has 
shown that considerable corrosion pit- 
ting has occurred at the iron-sulfur in- 
terface, both on the inside of the bell 
and on the outside surface of the spigot. 
Corrosion pits 150 mils or more in 
depth have developed within a few 
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soil within a few inches of the joint 
rae showed no measurable corrosion, indi- 
cating that the soil environment was 
noncorrosive. Files main- 
tained by the writer’s firm list a num- 
her of instances in which quite serious 
_ corrosion has taken place at the sulfur- 
iron interface. It appears, therefore, 
that sulfur cements have contributed 
_ significantly to the corrosion of cast- 
pipe joints. 
Seymour and others have stated else- 
if where (1) that sulfur cements should 
not be used in cast-iron pipe under con- 
ditions that are corrosive to cast iron 
itself, nor should they be used if the 
_ pH of the water or surrounding soil 
is greater than 9. In another paper 
is Seymour and colleagues noted 


Ard 


ence of electrolytes, either in the sulfur 
cement or in the surrounding water, 
accelerated both the corrosion and 
_ cracking tendencies. These statements 
_ indicate that the authors have evidence 


Ny 


re _ that sulfur cements can and do con- 
tribute to the corrosion of cast iron 


. 
and other ferrous metals under certain 


y conditions. The observations pertain- 
ke ing to completely embedded iron nails 
Jack importance as evidence, for it is 


Fecognized that corrosion will not oc- 
cur unless an electrolyte is present. 
Unfortunately, moisture can be present 
at the sulfur-iron interface of a poorly 
joint. 
view of the above objections, the 
authors’ discussion of corrosion in cast- 
_ iron water mains is of no consequence 
and is irrelevant to the real problem of 
corrosion at the iron-sulfur interface 
of joints. That problem does exist. 


Breakage 


Breaks in pipelines joined with sul- 
fur cements have been reported by sev- 
eral water works operators, and some 
instances have been investigated by the 
writer’s firm and others. The breaks 
seem to occur in two patterns: circum- 
ferential breakage of the spigot directly 
adjacent to the joint and longitudinal 
splitting of the bell. 

In spigot failures, the pipe has been 
found to be seriously weakened by a 
band of deep corrosion encircling the 
pipe at that point on the spigot where 
the first contact is made with the 
sulfur cement. This develops a cir- 
cumferential notch, and the breakage 
failure is believed to be due to the 
concentration of external bending 
stress in the weakened notched section. 

Where bells have failed by splitting 
longitudinally, there is usually evidence 
of severe corrosive attack on the iron 
adjacent to the jointing material. A\l- 
though the loss of metal will weaken 
the bell considerably, this fact alone is 
not usually sufficient to account for the 
splitting of the bell. Tests conducted 
a number of years ago demonstrated 
that certain of the sulfur cements made 
into joints in which the metal thickness 
was reduced would develop sufficient 
stress in the metal to cause it to split 
after short periods of immersion in 
water and soil. 

Considerable improvement has un- 
doubtedly been made in the formula- 
tion of sulfur cements by the use of 
plasticizers, but similar failures con- 
tinue to occur in pipe installed as re- 
cently as 1941. The paper under dis- 
cussion contains further data on the 
stress-producing characteristics of sul- 
fur cements, both with and without 
plasticizer addition, indicating the ben- 
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as sulfur cement showed corrosion at the 
i 7g iron-sulfur interface and that the pres 
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eficial effect of plasticizer. The au- 
thors do not, however, attempt to ex- 
plain the field failures of pipe joints. 
They mention examinations and tests 
made on plasticized sulfur joints after 
15 and 25 years of service, implying 
that the employment of a plasticizer 
is not a recent development and that 
its commercial use predates by many 
years the installation of sulfur cement 
joints in pipelines now encountering 
joint failures due to bell splitting. 


Stress-Strain Studies 


The authors’ discussion of stress- 
strain studies tends to become confus- 
ing as they initially take the position 
that cast iron is a nonductile metal and 
then describe SR-4 strain gage tests 
made on cast-iron pipe to demonstrate 
that no strain is produced in the metal 
by the sulfur cement. If cast iron were 
nonductile, the SR-4 gage would not 
show any strain prior to failure, be- 
cause no movement could take place. 
Cast iron does have ductility, however, 
and the authors’ statements to the con- 
trary are inaccurate. 

In reference to the authors’ proposed 
specifications for sulfur cement, it is 
noted that rather wide limits are placed 
on the amount of plasticizer to be used 
and the range of ductility to be ob- 
tained. Yet, in the data presented on 
the effect of plasticizer on ductility and 
stress development in sulfur cement 
joints, practically no information is 
offered on the amount or type of 
plasticizer used for these tests. If 
stress development is a function of the 
ductility of the cement, data showing 
the correlation of stress development, 
ductility, and amount and type of plas- 
ticizer are needed to support the pro- 
posed specifications. 


An examination of the data in Ta- 
ble 2 raises a number of questions. In 
studying the amount of movement of 
split rings containing various mate- 
rials, it is reported that the control 
rings and those containing concrete 
and lead jointing materials showed 
movements of 0.5-3 mils in 18 weeks. 
Plasticized sulfur cement 4 also fell 
within this range, but plasticized sul- 
fur cements B and C showed 6 and 
9 mils, respectively. The unplasticized 
material showed 31 mils of movement. 
These data are of no help unless the 
amount and type of material used as a 
plasticizer are known. It is obvious 
that there are significant differences in 
the three plasticized cements, but the 
authors refer repeatedly to plasticized 
cement without qualification as pro- 
ducing a strain-free joint. In the con- 
clusions it is stated flatly that “plasti- 
cized sulfur cements do not contribute 
to stress within a pipe joint.” The data 
presented do not substantiate such state- 
ments, as Table 2 clearly indicates that 
different strain-producing characteris- 
tics can be obtained by varying the 
plasticizer addition. 

The authors have reported that un- 
plasticized sulfur cements have caused 
the failure of simulated weakened 
joints after short periods of immersion 
in water and that this material has 
produced 31 mils of movement in 18 
weeks. It could easily be that plasti- 
cized sulfur cement C would also pro- 
duce sufficient strain to cause failures 
in reasonable periods of time. Work 
done at the writer’s laboratory has 
shown that sulfur cement claimed to 
contain plasticizer has produced crack- 
ing after very short periods. Where 


this particular material would fit in 
Table 2 is unknown, but the test re- 
sults certainly point to the need for 


more specific information on plasticizer 
additions. 

The data reported in Table 2 on the 
ring coated with coal-tar pitch sub- 


tory, where the use of a coating inside 
_ 4-in. thick cast-iron rings afforded con- 
- siderable protection from corrosion at 
_ the iron-sulfur interface. The time of 
failure due to internal stress, which was 
about a month for uncoated rings, was 
extended to more than 3 years for 
coated rings. 


>; —_—— believed that the work done by 
the authors to date has considerably ad- 
vanced the state of knowledge pertain- 
ing to the properties of sulfur cements. 


pele bine tetas boxe, 
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It is still felt that certain weaknesses 
noted in field service have been insuffi- 
ciently investigated and that adequate 
data have not been presented to sub- 
stantiate many of the claims made in 
this report. Before a satisfactory spec- 
ification for sulfur cement can be pre- 
pared, additional data are necessary, in 
order to define more clearly the rela- 
tionship of stress development, ductil- 
ity, and plasticizer content. 
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_ Water Resources Inventory and Development 

os By Edward B. Rice 

to. A paper presented on Nov. 9, 1953, at the North Carolina Section 

tet Meeting, High Point, N.C., by Edward B. Rice, Dist. Engr., US 

Geological Survey, Raleigh, N.C. 

HE uses of water for municipal and _centrated with sodium salts.) All of 


industrial purposes are so varied 
and the demands are growing so rap- 
idly that it is becoming more and more 
difficult to forecast future needs. An 
adequate program for the collection of 
stream flow data permits reliable esti- 
mates of potential supplies to be made. 

Basically, the conditions responsible 
for the failure of water supplies to meet 
requirements are: |1] inadequate de- 
sign and planning of water-consuming 
processing equipment; [2] failure or 
inability to use available salt water in 
place of fresh water; [3] water wast- 
age; [4] withdrawal of water from 
underground aquifers in excess of nat- 
ural recharge; [5] overconcentration 
of population and industries; [6] se- 
lection of sites for development with- 
out adequate evaluation of availability 
of water for existing or predictable fu- 
ture requirements; and [7] failure to 
provide for equalization of surface wa- 
ter runoff. 

Considerable research is being car- 
ried on to make salt water sources more 
adaptable to various uses. More and 
better information is available on water 
use. Improved techniques have been 
developed for appraising future de- 
mands and for the reuse of water—for 
example, the use of the sewage effluent 
from Baltimore, Md., in the Sparrows 
Point steel mill. (It is reported that 
water in streams carrying domestic 
sewage has been reused as many as six 
times before becoming too highly con- 


these measures are contributing to the 
reduction of recurring water shortages, 
but more needs to be done. A more 
comprehensive program for maintain- 
ing an inventory of stream runoff and 
collecting data on variations of flow is 
particularly desirable. 

It would be a rare occurrence if the 
supply and demand on a stream system 
were to balance over an appreciable pe- 
riod of time. Because of the character- 
istic variations in stream flow, together 
with the variations in demand for water 
from a stream system, there generally 
results a wide variation in the ratio of 
supply to demand. Where this de- 
mand exceeds the supply even for a 
day, some form of storage is necessary 
to assure that water demands can al- 
ways be met. The size of the storage 
facilities is governed by the volume of 
and the variations in flow as related te 
variations in demand. As larger and 
larger reservoirs become necessary, 
economic considerations and_ losses 
from evaporation and seepage rise in 
importance. Water losses from stor- 
age reservoirs, even in the humid East, 
may amount to as much as 20 per cent 
of the total runoff. Silting is also a 
governing factor in reservoir design. 

The annual runoff represents the to- 
tal flow of a stream and the upper limit 
of all water potentially available for de- 
velopment. Consequently, this figure 


forms a convenient unit or base for 


many hydrologic investigations. With 
249 od sine 


| 


few exceptions, river basin develop- 
ments requiring quantities of water 
greater than the average annual runoff 
must rely on water diverted from other 
basins to provide the excess. Annual, 
seasonal, and local variations in runoff 
are associated with corresponding vari- 
ations in precipitation. It is most im- 
portant, therefore, that facts bearing on 
this relationship be gathered wherever 
there is a present or even a contem- 
plated water use. 

Stream flow, which is measured at 
an established point such as a gaging 
station, may be expressed in cubic feet 
per second, acre-feet, or inches depth 
over the drainage area above the sta- 
tion. It should be recognized that 
this figure is not necessarily uniform 
throughout the basin but may vary 
from place to place because of differ- 
ences in precipitation or in geologic or 
topographic characteristics. 

Available hydrologic data do not 
conclusively indicate a trend toward 
drier or wetter periods. There is a 
virtual certainty, however, that drought 
conditions are not permanent and will 
be followed by years of abundant rain- 
fall. Despite these periodic variations, 
the total available water from all 
sources is more or less constant over 
the years. It is readily apparent, 
therefore, that the ever growing de- 
mand will eventually approach the 
maximum potential supply. 

As development increases to such an 
extent that water supplies are being 
utilized to their maximum capacity, 
disputes over water rights become nu- 
merous. Many states have set up 
codes and regulatory measures to gov- 
ern the use of water within their 
boundaries. This is universally true 
in the arid West and is spreading east- 
ward as developments exhaust the 
available supplies. The use of inter- 
state waters has been the subject of 
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compacts and court actions. The need 
for adequate data in connection with 
these problems was brought out in a 
case before the US Supreme Court 
dealing with the proposed diversion of 
waters from the Delaware River for 
use in New York City. In his report, 
the special master in the case stated : 


There was a vast volume of evidence 
accompanied by numerous exhibits as to 
the effect of the proposed New York 
diversion on the Delaware River. In 
determining this effect the parties neces- 
sarily resorted in the main to the same 
basic data. The most reliable informa- 
tion obtainable consisted of the stream 
flow records of the gaging stations of the 
United States Geological Survey and 
some state records. 

In determining what the effect of the 
New York diversion would be in the 
future, the parties attempted to show 
what the probable effect of the New 
York diversion would have been if it 
had existed in the past. The stream flow 
records of the Delaware River do not 
exist for any long period of time. It 
would have been much more satisfactory 
if complete stream flow records had been 
available for a number of points on the 
Delaware River for a period, say, of 50 
years. 


It should be emphasized that run- 
off is exceedingly variable and has a 
highly complex relationship to climate, 
geology, topography, and vegetative 
cover. The chances of increasing water 
supplies or making present supplies 
secure depend largely on an under- 
standing of the factors that influence 
runoff. 

It is important to know the amount 
of runoff in a given region because this 
figure represents the total supply of 
water available for use. Runoff rec- 
ords demonstrate that, through i- tel- 
ligent design and use, streams can 
continue to be dependable sourc 
supply, 
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HE widespread failure of impound- 

ing reservoirs to sustain cities dur- 
ing the recent drought across the nation 
is sufficient reason for presenting once 
again a tried and proved method of cal- 
culating storage requirements. Allen 
Hazen first published an extensive 
analysis of storage computation in 1914 
(1) and later generalized a vast quan- 
tity of data in a few tables (2). It is 
appropriate to recall some of the gen- 
eral features of the analysis employed 
by Hazen in this important contribu- 
tion to professional knowledge. 

A commonly used technique of de- 
termining storage requirements is to 
examine the driest period on record for 
the stream to be regulated and then to 
provide sufficient storage to maintain 
the desired draft. This method, how- 
ever, produces an insufficient require- 
ment when the available record does 
not contain a serious drought period, 
and an excessive requirement when the 
record includes an unusually severe 
drought which might be expected to 
occur only once a century. The es- 
sence of the method advanced by 
Hazen was to study the frequency of 
droughts and select a storage figure 
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Calculation of Impounded-Storage 
Requirements 
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that would be adequate in perhaps 19 
years out of 20. 

An illustration of the frequency 
method of design may be drawn from 
the authors’ study of the Neuse River 
in North Carolina. The gaging station 
record selected for analysis was that 
for Clayton, N.C., where the drainage 
basin is 1,140 sq miles in area and the 
river has a mean annual flow of 0.71 
mgd per square mile, based on a 19- 
year period of record (3). The cumu- 
lated flow was plotted for the entire 
period, although only a portion of the 
graph is shown in Fig. 1. As the ordi- 
nate represents the volume of water 
and the abscissa the time, the slope of 
the curve at any’point indicates the rate 
of flow at that particular time. 

On the plot of the cumulative flow, 
slopes are established to represent any 
desired draft or any desired percentage 
of the mean annual flow (percentage of 
utilization). The slope of the draft 
curve is transferred to the cumulative 
curve wherever a point of tangency ex- 
ists, as shown in Fig. 1. Over a given 
length of time, the maximum ordinate 
between the cumulative curve and the 
draft curve depicts the volume of stor- 
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age required Sie the low-flow pe- 
riod to maintain the draft desired. 
One such storage value is selected for 
each water year, even though in some 
years the value may be zero. In Table 
1 nineteen storage values (for the years 
1927-45) are shown for two degrees of 
utilization. Translated into different 
units, it is seen that the values range 
from 26 to 206 days’ storage at 100 per 
cent utilization. 


Annual Deficiencies 
(Neuse River at Clayton, N.C.) 
Deficiency—mil gal/sq mile 
Year 

100% Utilization | 50% Utilization 

1927 42.70 

4928 36.90 10.10 
18.53 6.70 ic 
117.70 32.10 
1931 63.80 22.40 
146.50 34.70 
134.70 50.80 aah 
29.40 7.700 
85.10 16.00 
39.45 4.81 

32.05 5.60 
1938 52.80 13.20 ans 

4939 45.30 9.34 
48.10 14.70 
1941 121.20 43.00 
58.70 13.60 
114.30 42.70 
4944 53.40 13.10 

1945 49.70 5.34 


In Table 2, the storage values are 
arranged in order of increasing mag- 
nitude. As no value is repeated, each 
may be assigned a frequency of one, 
indicating that, in the 19 years of rec- 
ord, a particular storage value occurred 
only once. The cumulative frequency 
indicates the number of times a given 
value was not exceeded. 

It is then assumed that the frequency 
with which any particular storage value 
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TABLE 2 

Cumulative Frequency Distribution 

Plot 
mil mile | Freauency |Grequency | 100m" 
n+1 
50 per cent Utilization 
0.44 1 1 5 
4.81 1 2 10 
5.34 1 3 15 
5.60 1 4 20 
6.70 1 5 25 
7.70 1 6 30 
9.34 1 7 35 
10.10 1 8 40 
13.10 1 9 45 
13.20 1 10 50 
13.60 1 11 55 
14.70 1 12 60 
16.00 1 13 65 
22.40 1 a 70 
32.10 1 15 75 
34.70 1 16 80 
42.70 1 17 85 
43.00 1 18 90 
50.80 1 19 95 
100 per cent Utilization 

18.53 1 1 5 
29.40 1 y 10 
32.05 1 3 15 
36.90 1 4 20 
39.45 1 § 25 
42.70 1 6 30 
45.30 1 7 35 
48.10 1 8 40 
49.70 1 9 45 
52.80 1 10 50 
53.40 1 11 55 
58.70 1 12 60 
63.80 1 13 65 
85.10 1 14 70 
114.30 1 15 75 
117.70 1 16 80 
121.20 1 17 85 
134.70 1 18 90 
146.50 1 19 95 


would occur in an infinite number of 
years would follow the normal error 
law, and, consequently, if such values 
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Fig. 1. Determination of Storage Requirements 


The upper curve shows the cumulative flow of the Neuse River at Clayton, N.C., for 
a portion of the period of record. The slope representing the desired percentage 
utilization ts the hypotenuse of a right triangle the other two sides of which represent 
flow and time. For example, the mean annual flow in the drainage basin under study 
is 0.71 mgd per square mile; 100 per cent utilization would amount to 0.71 X 365= 
256 mil gal per square mile per year; the values 256 (mil gal) and 12 (months) are %- 
therefore laid off and the hypotenuse is drawn. Parallels are then constructed tangent 
to the cumulative-flow curve. The largest ordinate segment intercepted by the curve 
and any tangent during a given period represents the maximum deficiency in that 

period and, hence, the amount of storage required. 
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d pire 
are plotted on probability paper (1), Other authors (4) have used: 
they should lie on a straight line. The te 
plotting position of each term in the se- var... 2S P(%) = 100m 
ries may be determined in one of two n+ 1’ n+ 1 


ways, to avoid the statement that the 
storage required will always be less 
than a given value. Hazen suggested 
that the plotting position, P, of the mth 
term in a series of nm terms be deter- 
mined by the center-of-strip method, 


using the formula : 
(2m —1) 


P = 


quite well. 


and have noted little difference in the 
final results. The latter equation was 
employed in the present analysis. 

It is sometimes found that data plot- 
ted arithmetically on probability paper 
do not adhere closely to the straight 
line indicated by the normal error law, 
but, if plotted logarithmically, will fit 
A logarithmic plot was 
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found to be more satisfactory in the 
present example (Fig. 2). 


Interpretation 


The graph may be interpreted as fol- 
lows: to maintain a flow of 0.71 mgd 
per square mile (100 per cent utiliza- 
tion), a storage of 160 mil gal per 
square mile (not including allowances 
for silt and evaporation) will be ade- 
quate 95 per cent of the time (19 years 
out of 20), on the average. It is not 
meant to imply, however, that there 
will not be during 
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TABLE 3 
Water Yields, Neuse River Basin 
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To illustrate another application of 
the data, assume that a town already 
has a 15-bil gal impounding reservoir 
on a 100-sq mile watershed. The stor- 
age provided is then 150 mil gal per 
square mile, and the permissible degree 
of utilization for 95 per cent adequacy 
(19 years out of 20) is found by inter- 
polation to be approximately 70 per 
cent, so that the expected draft is 0.70 
x 0.71 x 100, or approximately 50 
mgd. 

If suitable flow records are not avail- 
able, it becomes necessary to apply a 
great deal of engineering judgment and 


Gaging Station Record sq miles 
* Max. Avg Min. 
Contentnea, at Hookerton 17 789 1.49 0.64 0.34 
Contentnea, at Wilson 15 236 1.18 0.68 0.33 
wih Dial Creek, at Bahama 4 a 4.9 1.01 0.55 0.23 
ake Eno River, at Hillsboro 16 Fo6.s 1.08 0.68 0.25 
Flat River, at Bahama 20 150 1.03 0.64 0.24 
Little River, at Princeton 14 229 1.33 0.74 0.41 
Middle Creek, at Clayton 6 80.7 0.95 0.72 0.22 
_ Neuse River, at Clayton 19 1,140 1.15 0.71 0.34 
Neuse River, at Goldsboro 15 2,370 1.29 0.68 0.38 
Neuse River, at Kinston 15 2,690 1.29 0.69 0.39 


which this amount of storage will fall 
short in more than one year. 

Suppose that the data presented are 
applicable to a town requiring 35.5 mgd 
from a 100-sq mile drainage basin that 
yields 0.71 mgd per square mile. This 
50 per cent utilization of the mean 
annual flow would require storage 
amounting to 58 milgal per square 
mile, or a total of 5.8 bil gal, to insure 
an adequate supply in 19 years out 


of 20. 


to examine carefully the records for all 
streams in the vicinity of the design 
stream. Table 3 shows the means and 
extremes for streams in the Neuse Ba- 
sin. The average yields found from 
longer periods of record are slightly 
higher than those from shorter periods. 
The larger areas also show more stabil- 
ity and less variation than the smaller 
ones. Thus, in transferring the results 
of the Neuse study to a small drainage 
basin, very optimistic figures would be 
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obtained. Hazen (1, 2) has broadened 
the application of the method of analy- 
sis by the introduction of a variability 
coefficient. 


Siltation and Evaporation Losses 


Allowances for siltation and evapo- 
ration are absolute necessities in cur- 
rent design practice. The magnitude 
of the allowance is difficult to arrive at 
except by reference to experience with 
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Storage Adequacy — per cent of years 


30 40 60 80100 
Storage — mil gal /6q mile 


10 20 200 300 


Fig. 2. Adequacy of Storage 
The curves indicate the percentage of 
years a particular amount of storage will 
be adequate, with either 50 or 100 per 
cent utilization. 


basins that have been in operation for 
considerable periods. Brown (5) has 
collected available information on silta- 
tion losses and a portion of his data is 
included in Table 4. The application 
of the data may be shown for the Lake 
Johnson Reservoir of the Raleigh, 
N.C., water supply. The drainage ba- 
sin is only 6.8 sq miles and the storage 
provided, based on a 1923 survey, 
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\ 
A Cavg Rainfall 
J 
Months 
Fig. 3. Rainfall and Evaporation at rape 
Lake Michie 
The data on which these curves are based 
were collected over a long period. It is 


apparent that evaporation exceeds rain- aa ie 
fall during a large part of the year. a ba 


should be approximately 1,530 acre-ft, 
or 225 acre-ft per square mile. The > 
loss of storage to be expected from 
siltation should range between 0.1 and 
0.65 per cent per year, with a mean 
loss of 0.31 per cent per year. In 
1951, North Carolina State College de- 
termined the actual storage to be 1,365 
acre-ft, representing a loss of approxi- _ 
mately 0.59 per cent per year. As a 


unprotected by adequate grass or for- 
est, the loss in storage is in good agree- 
ment with the data offered by Brown. 


TABLE 4 
Expected Storage Losses From Siltation* —_ 
Annual Storage Loss—per cent 
acre-ft/sq mile 
Min. Max. Avg of Me 
1- 25 os: |} 
26- 50 0.78 2.09 — 
51- 75 0.36 1.06 0.73 a= bas 
76-200 0.04 1.04 0.42 
more than 200} 0.10 0.65 #3 
* Data from Brown (5) for southeastern states. i v. 2 
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Allowances for evaporation are even 
more difficult to compute accurately. 
In the studies of the Raleigh water sup- 
ply, the evaporation data from Lake 
Michie of the Durham, N.C., water 
supply were employed. A plot of the 
available data is shown in Fig. 3. It 
is apparent that, during a great part 
of the year, the evaporation exceeds 
the rainfall; hence, a large allowance 
for evaporation losses should be made. 
The method selected in this instance 
was simply to integrate the area be- 
tween the rainfall and evaporation 
curves during the part of the year when 
evaporation exceeded the rainfall. It 
would be more appropriate, however, 
to select a particularly dry year for this 
allowance. 


No attempt has been made by the 
authors to do more than present an old 


and well established method of deter- 
mining storage requirements. It is 
hoped that this exposition of underly- 
ing principles may benefit those who 
do not have ready access to the original 
paper by Hazen. 
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Correction 


The final two of the three formulas at the bottom of the last page of om 


“Tentative Standard Specifications for Sodium Pyrosulfite” 


JouRNAL, page 96) should read: 


ml 0.1N iodine soln. X 0.3203 


weight of sample 


ml 0.1N iodine soln. x 0.4753 


(January 1954 


WEAN 
= per cent SO, ‘ety 


= per cent Na,S.0, | 


weight of sample 


The formulas as printed in the January issue are correct if both the iodine and 


thiosulfate solutions used are exactly 0.1N. 

solutions are not adjusted to exact normality, 
shown on page 96 can be employed to find “ml 0.1N iodine soln.” 
may then be substituted in either of the equations given above. | 


When, as usually happens, the 
the first of the three formulas 
This value 
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Mercurimetric Determination of 


N the operation of water and waste 

treatment plants, personnel with a 
wide variety of backgrounds are re- 
quired to make laboratory tests. It is 
important, therefore, that any routine 
quantitative determination be simple 
and accurate, and that any endpoint 
involved be sharp and well defined. 
The Mohr and Volhard methods (7) 
currently employed for the determina- 
tion of chloride ions do not meet these 
specifications adequately. The more 
generally accepted silver nitrate—po- 
tassium chromate titration method 
(Mohr) is simple and accurate, but 
the endpoint is evasive and not easily 
observed. The Volhard method is 
subject to the same limitations and 
is tedious as well. 

This paper presents a simple method, 
new to the field of sanitary engineering, 
that has the desired sharp and well de- 
fined endpoint. Good replication of re- 
sults by this method indicates a high 
degree of precision, and comparison 
with the Mohr method shows the pro- 
posed technique to be reliable. 

The method, which is similar to sev- 
eral others described elsewhere (2-4), 
involves the mercurimetric titration of 
chloride ions, utilizing mercuric nitrate 
as the titrant and diphenylcarbazone as 
the indicator. A solution containing 
mercuric ion is added to a solution con- 
taining chloride ion to form soluble 
mercuric chloride. The ionization of 
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mercuric chloride is so slight that free. 
mercuric ions appear in the solution 
only after an excess of mercuric ion 
has been added. A purple coloration, 
which a small concentration of mer- 
curic ion gives with diphenylcarbazone, | 
furnishes the means of detecting the 
endpoint. 


Procedure 
The mercurimetric chloride test can 
be conducted with standard equipment 
available in a water or waste treatment 
plant laboratory. The reagents used 
are: 
1. Sodium chloride stock solution, 
1,000 ppm of chloride ion. Prepared 
by dissolving 1.648 g of reagent grade 
sodium chloride (dried 1 hr at 600°C) 
in distilled water to a final volume of 
1 liter. 
Mercuric nitrate solution, approx a 
imately 0.0141N. Prepared by dis- 
solving 2.52 g of Hg(NOs)2 -H2O in 
approximately 20 ml of distilled water 
acidified with approximately 0.25 ml 
of concentrated nitric acid. The acidi- 
fied mercuric nitrate solution is diluted 
with distilled water to a final volume 
of 1 liter. The solution is filtered, if 
necessary, and standardized against 10- 
ml aliquots of the stock sodium chloride 
solution; 1 ml of the mercuric nitrate 
solution is approximately equivalent to 
10 ppm of chloride ion. In standard- 
izing, the only variation from the pro- 
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ae a is the adjustment of the initial pH 
with a more dilute nitric acid solution 
(0.02N). The standardized solution 
? _is known to be stable for at least 4 
months. 

as 3. Diphenylcarbazone — bromphenol 
blue mixed indicator. Prepared by 
— dissolving 0.5 g of cp crystalline di- 
_ phenylearbazone and 0.05 g of brom- 
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cipitate by successive decantation of 
distilled water to free it of chloride ion. 

If samples are turbid or colored, 
clarification is necessary prior to chlo- 
ride determination. The technique of 
clarification is the same as that used in 
accepted methods for chloride deter- 
mination (1). To the measured water 
sample, a small quantity of the alumi- 
num hydroxide suspension is added. 
The mixture is gently swirled for ap- 


TABLE 1 
Standard Chloride Samples 


< Chloride Present—mg/100 ml 
pedi: 0.25 | 1.0 | 2.5 | 5.0 10.0 | 20.0 
Sample No. 
Chloride Found—mg/100 ml 
A* | Bt | A* | Bt | A*® | Bt | A* | Bt | A* | Bt | A* Bt 
1 | 0,32 | 0.24 | 1.06 | 0.99 | 2.49 | 2.50 | 5.06 | 4.98 | 10.00 | 10.01 | 20.16 | 20.04 
. “aay 2 og 0.27 | 0.24 | 1.01 | 0.99 | 2.51 | 2.49 | 5.11 | 5.01 | 10.04 | 10.00 | 20.01 | 20.07 
pa eae 0.34 | 0.24 | 1.01 | 0.99 | 2.50 | 2.51 | 5.06 | 5.01 | 10.12 | 10.00 | 20.03 | 20.05 
PRS han is 0.29 | 0.19 | 1.05 | 1.00 | 2.46 | 2.50 | 5.02 | 4.99 | 9.99] 9,99] 19.97 | 20.12 
? : BaF 0.31 | 0.23 | 0.98 | 1.05 | 2.49 | 2.50 | 5.01 | 4.98 | 9.98] 9.99 | 20.03 | 20.11 
ee Ser 6 ee 0.28 | 0.24 | 1.01 | 0.98 | 2.49 | 2.50 | 5.04 | 5.01 | 9.99| 10.01 | 20.07 | 20.08 
Sins 7 | 0.32 | 0.24 | 1.01 | 1.00 | 2.50 | 2.49 | 5.02 | 4.99 | 9.94 | 10.00 | 20.04 | 20.11 
Le ear 8 | 0.27 | 0.24 | 0.98 | 0.98 | 2.51 | 2.50 | 5.02 | 4.99 | 10.00 | 10.00 | 20.13 | 20.07 
eal 9 ibe ie 0.34 | 0.24 | 1.00 | 0.99 | 2.46 | 2.51 | 5.01 | 4.99 | 9.98] 9.99 | 20.20 | 20.07 
10 0.30 | 0.22 | 1.01 | 0.99 | 2.49 | 2.50 | 5.02 | 4.99 | 9.94 | 10.00 | 20.07 | 20.07 
Average 0.30 | 0.23 | 1.01 | 1.00 | 2.49 | 2.50 | 5.04 | 4.99 | 10.00 | 10.00 | 20.07 | 20.08 
Standard deviation (+) 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.0 | 0.03 | 0.01 | 0.05] 0.01 | 0.07] 0.03 
Coefficient of variation—% | 8.19 | 6.68 | 2.42 | 1.91 | 0.67 | 0.0 | 0.60 | 0.22 | 0.49] 0.07| 0.34] 0.13 
* Mohr method. 
t+ Mercurimetric method. 
. . 
toa final volume of 100 ml. Prolonged proximately 10 min, preferably on 


storage is possible in a brown bottle. 
4. Nitric acid, approximately 0.2N. 
Prepared by diluting 12.7 ml of cp 
nitric acid (sp gr 1.42) with distilled 
water to a final volume of | liter. 
5. Hydrogen peroxide, 30 per cent. 
6. Aluminum hydroxide suspension. 
Prepared by dissolving 125 g of potas- 
sium or ammonium alum in 1 liter of 
distilled water. Precipitate the alumi- 
ae 3 num by adding ammonium hydroxide 
slowly while stirring. Wash the pre- 


some mechanical device. Filtration or 
centrifugation results in a solution suf- 
ficiently clear for analysis of the chlo- 
ride ion. 

To perform the analysis, measure a 
clear water sample, containing not 
more than 20 mg of chloride ion, into 
an Erlenmeyer flask and dilute, if nec- 
essary, with distilled water to a final 
volume of 100 ml. Add ten drops of 
the mixed indicator solution; if an 
orange-violet color a the pH 
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is greater than 7.9; in the pH range 
7.9-3.6, the color will be blue to blue- 
green; below a pH of 3.6, the solution 
will be yellow. Adjust the pH to 
slightly less than 3.6 with 0.2N nitric 
acid, adding five drops in excess of the 
amount needed to develop the initial 
definite yellow color of the solution. 
To the acidified yellow solution add, 
by means of a buret, standardized mer- 
curic nitrate reagent until a violet color 
persists throughout the solution. A 


CHLORIDE DETERMINATION 


the stock sodium chloride solution with 
distilled water. The chloride ion con- 
centrations were 2.5, 10, 25, 50, 100, 
and 200 ppm. The contents of each 


flask were divided into two equal por- 


tions. One portion was analyzed in 
replicate (ten times) by the Mohr 
method, and the second was analyzed, 
also in replicate, by the mercurimetric 
method. A comparison of the results 
of the two methods, combined with a 
statistical analysis, is shown in Table 1. 


* Mohr method. 
+ Mercurimetric method. 


few drops before this violet endpoint 
is reached, an orange color will appear, 
which serves as a warning that the ti- 
tration should proceed slowly and with 
vigorous swirling. The color changes 
associated with the endpoint are best 
seen against a white background. 


Evaluation 


In order to evaluate the method, 
standard sodium chloride solutions in 
2-liter quantities were prepared in vol- 
umetric flasks by accurate dilution of 


7 { - 
Trickling Activated Algae Primary- fe 
Filter Sludge Pond Treatment | Tap Water | Well Water | 
Effluent Effluent Effluent Effluent 7 
Chloride Found—mg/100 ml 
A*® A* Bt A* Bt A* Bt A* Bt A* Bt 
1 2.26 | 2.16 | 1.37 1.29 | 3.53 | 3.48 | 2.49 | 2.49 | 0.64 | 0.60 | 6.81 6.76 , : 
2 2.13 | 2.11 | 1.30 1.29 | 3.52 | 3.46 | 2.52 | 2.47 | 0.66 | 0.61 6.79 | 682  — 
3 2.13 | 2.09 | 1.28 1.29 | 3.47 | 3.47 | 2.50 | 2.49 | 0.65 | 0.62 | 6.78 | 6.77 | aa 
4 2.12 | 2.09 | 1.29 1.29 | 348 | 3.49 | 2.54 | 2.49 | 0.66 | 0.60 | 6.79 | 6.76 
5 2.09 | 2.09 | 1.34 1.29 3.47 3.52 2.52 2.49 | 0.64 0.60 | 6.79 | 6.77 ' - 
6 2.14 | 2.15 | 1.28 1.31 3.50 | 3.47 2.55 2.48 0.67 0.60 | 6.78 6.76 ria 
7 2.09 | 2.12 | 1.30 1.28 3.45 3.47 2.50 | 2.49 0.65 0.61 6.73 6.77 il : » 
8 2.13 | 2.12 1.33 1.30 3.52 3.53 2.50 | 2.49 0.65 0.61 6.78 6.77 + 4 
9 2.14 | 2.12 1.32 1.33 3.47 3.48 2.51 2.47 0.66 | 0.62 6.73 6.77 r : 
10 2.14 | 2.12 | 1.28 1.30 | 3.47 3.47 | 2.49 | 2.49 | 0.64 | 0.60 | 6.73 | 6.77 
Average 2.14 | 2.12 | 1.31 1.30 | 3.49 | 3.48 | 2.51 2.49 “0.65 0.61 6.77 | 6.77 
Standard deviation (+) 0.04 | 0.02 | 0.03 0.01 0.03 0.02 0.02 0.01 0.01 0.01 0.03 0.02 
Coefficient of variation—°% | 2.09 | 1.08 | 2.20 1.03 | 0.75 | 0.64 | 0.78 | 0.31 1.53 1.29 | 0.42 | 0.25 ‘ 


Six typical samples encountered in 
the field of sanitary engineering—tap 
water, well water, trickling filter efflu- 
ent, activated sludge effluent, primary- 
treatment sewage effluent, and algae 
oxidation pond effluent—were appor- 
tioned and analyzed in a similar fash- 
ion. In each instance, a 2-liter sample 
was divided into equal portions, each 
of which was further subdivided into 
100-ml aliquots. The tap and well wa- 
ter samples required no clarification ; 
the 100-ml aliquots of all other samples 
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_ were treated with aluminum hydroxide 
prior to analysis. A comparison of the 
results is shown in Table 2. 

Replicate samples containing 10 mg 
of chloride ion were adjusted with very 
dilute nitric acid to cover a pH range 
from 4.1 to 2.5. The samples were ti- 
trated with mercuric nitrate standard- 
ized by the normal procedure. Figure 
1 shows the relationship between the 
volume of mercuric nitrate required in 
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select 3.3 as the optimum pH, it seems 
desirable to set it as the maximum al- 
lowable pH, thus insuring that the ti- 
tration will proceed on the portion of 
the curve that minimizes errors due to 
pH variations. The actual error, how- 
ever, is negligible when the analysis is 
run at the same pH at which the mer- 
curic nitrate was standardized. 

The pH of a sample to be analyzed 
is adjusted by the addition of dilute 
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Mercuric Nitrate — mi 


3.7 3.5 3.3 


Fig. 1. 


a titration and the pH of a sample prior 
to the titration. 

Previous investigators of the mer- 
curimetric method have shown that the 
hydrogen ion concentration is a critical 
variable. In Clarke’s modification (4), 
all samples are adjusted as close as 
possible to an optimum pH of 3.3. 
Figure 1 shows graphically that, at a 
pH of approximately 3.3 or less, the 
volume of titrant is much less critical 
than at higher pH values. Rather than 


Effect of pH on Volume of Titrant 
It is apparent that pH 3.3 is the critical point. 


3.1 2.9 27 2.5 2.3 
pH 


nitric acid (0.2N) to a value of 3.6, 
as indicated by the formation of the 
yellow color owing to bromphenol blue. 
Five additional drops of the dilute ni- 
tric acid shift the pH downward, with- 
out further color change, to an approxi- 
mate value of 3.1, which is definitely on 
the minimal-error portion of the curve 
(Fig. 1). 

Bromphenol blue in the mixed indi- 
cator serves primarily as the pH in- 
dicator; in addition, it improves the 
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sharpness of the endpoint by masking, 
with its yellow background color, the 
pale color that diphenylcarbazone de- 
velops during the course of titration 
with mercuric nitrate. 

The untreated field samples tested 
were all found to be approximately 
neutral, the expected normal value; in 
addition, these samples all had some 
degree of natural buffering capacity 
which was almost completely exhausted 
below a pH of 3.6. As there was no 
buffering capacity whatsoever in the 
standard chloride samples prepared 
from the stock sodium chloride solu- 
tion, it was found necessary to adjust 
the pH of these standard samples with 
a much more dilute nitric acid solution 
(approximately 0.02N). Using the 
more dilute acid to adjust the pH of 
the standard samples, but following the 
exact procedure outlined for the field 
samples, resulted in an almost com- 
plete elimination of error due to varia- 
tions in pH. The acidity of the mer- 
curic nitrate standard solution was 
small enough to cause only negligible 
errors in an average titration, an ob- 
servation which is consistent with re- 
ported results (5). 

Generally, the chloride ion concen- 
trations of samples encountered in the 
water or waste treatment plant labora- 
tory fall within the range of 2.5 to 200 
mg per liter. For that reason, these 
values were chosen as the limits in pre- 
paring standard chloride samples. The 
results of replicate analysis of these 
samples by both the Mohr and mercuri- 
metric methods are given in Table 1. 
Statistical analysis shows that there is 
little difference in precision between the 
two methods; the standard deviation is 
approximately + 0.03 mg per 100-ml 
sample for all chloride concentrations 
in the range studied. In both methods, 
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the limit of error is well within the ac- 
ceptable value of 1 per cent, except for 
low chloride concentrations. For the 
minimum chloride ion concentration 
(0.25 mg per 100 ml), the accuracy 
falls off approximately 15 per cent, 
which is equivalent to an absolute error 
of less than 0.5 mg per liter. Such ac- 
curacy is generally acceptable for low 
concentrations. It is noteworthy that 
the mercurimetric method is slightly 
more accurate, but the difference is so 
small that it is negligible. 

When a comparison of the results is 
made on field samples, the same degree 
of precision is observed for both meth- 
ods (see Table 2), and it is of the same 
order of magnitude as found in the 
standard samples. In slightly colored 
samples, the addition of more indicator 
than is normally used in the mercuri- 
metric method was found to sharpen 
the endpoint, and there was no appre- 
ciable effect on the apparent accuracy 
of the method. In one instance, it was 
possible to check the absolute accuracy 
using a field sample: Activated sludge 
effluent from a pilot scale plant using 
a synthetic sewage of known chloride 
concentration was tested. The results 
for both methods checked within 0.2 
per cent of the known chloride ion con- 
centration. 

The mercurimetric endpoint is much 
easier to see, regardless of the chlo- 
ride concentration, because there is 
no masking or shading by turbidity. 
Overshooting the endpoint in the mer- 
curimetric method results in the im- 
mediate development of a very intense 
purple color, whereas, in the Mohr 
method, a much more subtle and grad- 
ual change occurs when the endpoint is 
passed. Another advantage of the 
mercurimetric method is that the end- 
point corresponds to the 
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point, while a blank correction of ap- 
proximately 0.2 ml is required by the 
Mohr method, using the standard 


method of analysis (7). 
ee The anions and cations generally 
found in water and sewage plant lab- 
oratory samples offer no interference 
a ae in the mercurimetric method even when 


present in relatively gross amounts. 
Sulfite ion interferes when its concen- 

tration exceeds 10 mg per liter. Pre- 

treatment of the sample with a few 
a _ drops of 30 per cent hydrogen peroxide 
i eliminates this interference. Chromate 
and ferric ions interfere when their 
concentrations exceed 10 mg per liter 
and must be removed before determin- 
chloride mercurimetrically. They 
are, however, generally present only in 
quantities. 


Conclusion 

The analytical method described in 
ie te paper is applicable to the deter- 


Ales mination of chloride ion in most sam- 
ples encountered in the water or sew- 


plant laboratory. The precision, 


~ 
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accuracy, and simplicity of the method 
compare favorably with the Mohr 
method and have the advantage of a 
sharp endpoint. 
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of Fire Hydrants 
ate This material is reprinted from Loss Prevention Data Sheet 3-20 oe 
“th (Water Supplies), published in December 1951 by the Eng. Div., ye 
2 Factory Mutual Fire Insurance Cos., Boston, Mass. 
HIS paper describes the assembly, pression hydrants noted above with- 
operation, and maintenance of out digging up the hydrant. 
those hydrants most likely to be found Where ground water backs up into 
in fire protection systems. In general, the barrel through the drain hole, the 
the bonnet, barrel, and foot piece of drain hole may be plugged and the bar- 
hydrants are of cast iron. Important rel kept pumped out. 
werking parts are usually of bronze. When hydrants leak at the valve, the 
Valve facings may be of rubber, cause may be an obstruction or a defec- 
leather, or composition material. _ tive valve facing or seat ring. Attempt 
to remove any obstruction by opening 
Dry-Barrel Hydrants the valve wide and flowing 
Dry-barrel hydrants are of the com- the hydrant outlet. If this is not suc- 
pression, gate, or knuckle-joint types, cessful, then disassemble the hydrant 
according to the valve mechanism that and remove the obstruction. To install 
is located in the foot piece. To pre- a new valve facing, disassemble the hy- 
vent freezing, any water in the hydrant drant. To replace a damaged seat ring, 
drains out at the bottom through a_ the hydrant must be disassembled and, 
small valve which opens as the hydrant in a few compression, and all gate and 
valve approaches the closed position. knuckle-joint, types, the hydrant must 
When hydrants do not drain prop- be dug up also. 
erly, attempt to clear the drain hole by In certain compression type hy- 
opening the hydrant one or two turns’ drants, a special socket-key wrench 
with the hose outlets closed. If this is supplied by the manufacturer is re- 
not successful, all compression type hy- quired to remove a retainer ring or the 
drants except two and some of the gate seat ring before the hydrant valve 
and knuckle-joint hydrants must be mechanism can be removed. When 
dug up sufficiently to expose the drain such a wrench is not available at the 
hole, and the drain hole must be cleared plant or local public water department, 
using a rod of suitable diameter and one can be fabricated using a suitable 
length. With other gate and knuckle- length of wrought-iron or steel pipe of 
joint types, the hydrant can be dis- the same diameter as the lug circle on 
assembled, and then a rod may be _ the retainer or seat ring. The bottom 
driven through the drain hole. See of this pipe should be slotted to engage 
Assembly 10 and Assembly 15 for de- the lugs, which are usually 90 deg 
tails of freeing drains of the two com- apart. When the diameter of the lug 
263 
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circle is not a standard size of wrought- 
iron or steel pipe, a smaller-diameter 
pipe may be used and bosses of suffi- 
cient length to engage the lugs welded 
to the outside of the pipe. When such 
a wrench is fabricated, a piece of flat 
steel, of the same diameter as the pipe, 
with a hole that would fit over and 
center the operating stem in the pipe, 
should be welded to the top of the pipe. 
The stem nut should be screwed down 
against this piece of steel so that there 
will be no tendency for the pipe to slip 
and burr the lugs. This pipe may be 
turned by a chain type wrench. Turn- 
ing by using a wrench on the stem nut 
is not recommended. 

Lubrication of the threads of the 
stem nut is accomplished by removing 
the bolt in the top of the weather cap 
or stem nut and pouring oil in the bolt 
hole. Some hydrants have grease fit- 
tings in place of these bolts. 

When hydrants leak at the packing, 
tighten the packing gland or replace 
the packing. 


Wet-Barrel Hydrants 


The wet-barrel (‘California type’) 
of hydrant (Fig. 16) is for use in cli- 
mates where there is no possibility of 
freezing. It usually has a valve of the 
compression type at each outlet but 
may have one such valve located in the 
bonnet that controls the flow of water 
to all outlets. 

When such hydrants leak at the 
valve, the cause may be an obstruction 
or a defective valve facing. Attempt 
to remove an obstruction by opening 
the valve and flowing water from the 
outlet. If this is not successful, then 
disassemble the hydrant and remove 
the obstruction. It is necessary to dis- 
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When hydrants leak at the packing, 
tighten the packing gland or replace the 
packing. 
Operating Details 

Table 1 (pages 274-76) and Fig. 
1-16 give the pertinent data for vari- 
ous makes of hydrants. Similar types 
of hydrants of one or more manufac- 
turers are illustrated by one drawing. 


Method of Assembly 


Assembly 1 (Fig. 1). Shut off the 
water. Unbolt and lift off the weather 
cap. Unbolt and lift off the bonnet. 
Turn the stem nut in the “open” direc- 
tion until it disengages the operating 
stem. Lift off the stem nut, thrust col- 
lar, and cover plate as a unit. Insert a 
special socket-key wrench into the bar- 
rel over the operating stem until the 
slots in the bottom of the wrench en- 
gage the lugs on the retainer ring. 
Turn the wrench counterclockwise and 
unscrew the retainer ring. Lift out the 
wrench and hydrant mechanism. Re- 
assemble in reverse order. 

Assembly 2 (Fig. 2,5,and 9). Shut 
off the water. Unbolt the bonnet. Re- 
move the bonnet and operating mecha- 
nism as a unit. Reassemble in reverse 
order. 

Assembly 3 (Fig. 3 and 13). Shut 
off the water. Open the hydrant wide. 
Unbolt the bonnet. Turn the stem nut 
in the “open” direction until it dis- 
engages the operating stem. Lift off 
the stem nut and bonnet as a unit. In- 
sert a special socket-key wrench into 
the barrel over the operating stem un- 
til the slots in the bottom of the wrench 
engage the lugs on the seat ring. Turn 
the wrench counterclockwise and un- 
screw the seat ring. Lift out the 


assemble the hydrant to install a new wrench and hydrant mechanism. Re- 
valve facing. = assemble in reverse order. 
% 
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Assembly 4 (Fig. 4). Shut off the 
water. Open the valve a few turns. 
Unscrew the barrel from the foot piece 
by means of a chain type pipe wrench 
and lift the barrel and entire assembly 
out of the frost jacket. Then turn the 
stem nut in the “open” direction to 
open the valve, so that the valve, seat 
ring, and drain mechanism can be re- 
moved. Reassemble in reverse order. 

Assembly 5 (Fig. 6). Shut off the 
water. Open the hydrant wide. Un- 
bolt the bonnet. Turn the stem nut in 
the “open” direction until it disengages 
the operating stem. Lift off the stem 
nut and bonnet as a unit. Lift off the 
cover plate. Pull up on the operating 
stem until an ordinary wrench can be 
attached to the square, unthreaded por- 
tion. Then, while the valve is in tight 
contact with the seat ring, turn the 
stem counterclockwise to unscrew the 
seat ring. A short tee wrench may 
have been supplied to fit over the op- 
erating stem, although any wrench 
large enough to fit the operating stem 
may be used. Lift out the seat ring 
and operating mechanism. Assemble 
in reverse order. 

Assembly 6 (Fig. 4). Shut off the 
water. Open the valve a few turns. 
Lift the sliding top of the frost jacket 
to expose a flange and bolts near 
ground level. In this hydrant, these 
bolts extend down and fit into slots in 
the foot piece. Remove the nuts from 
the bolts and lift out the barrel and en- 
tire assembly. The barrel rests on a 
rubber gasket in the foot piece to make 
a tight joint when the nuts are tight- 
ened above the flange. Turn the stem 
nut in the “open” direction to open the 
valve, so that the valve, seat ring, and 


drain mechanism can be removed. Re- 
assemble in reverse order, | 
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Assembly 7 (Fig. 3). Remove the © 
weather cap. Unscrew and remove the 
packing gland (which also acts as the 
thrust collar). Unbolt and remove the 
bonnet. Insert a special socket-key 
wrench into the barrel over the operat- 
ing stem until the slots engage the lugs 7 
of the valve seat ring. Fasten a a 
wrench by screwing the stem nut down 
over the threaded portion of the op- | 
erating stem that extends above the 
top of the wrench. Shut-off the water. 
Break the bond existing between the 
seat ring and the foot piece by placing —__ 
a piece of metal on top of the stem nut 
and striking this two or three solid _ 
blows. Turn the wrench counterclock-— 
wise to unscrew the seat ring. Lift out 
the wrench and hydrant mechanism. _ 
Reassemble in reverse order. ay 

Assembly 8 (Fig. 4). Shut off the 
water. Unscrew and remove the nuts 
from the bolts in the flange just above 
the frost jacket. These bolts secure the 
hydrant to the frost jacket, which, in 
turn, is bolted to the foot piece. Lift 
out the barrel and entire assembly, 
ing careful that the bolts do not fall in- 
side. Turn the stem nut in the “open” 
direction to open the valve, so that the 
valve, seat ring, and drain mechanism 
can be removed. Reassemble in re- 
verse order. 

Assembly 9 (Fig. 7). Shut off the 
water. Open the hydrant wide. Un- 
bolt the bonnet. Turn the stem nut in 
the “open” direction until it disengages 
the operating stem. Remove the bon- 
net and stem nut as a unit. Unbolt 
and remove the packing gland and 
cover plate. Insert a special socket- 
key wrench into the barrel over the 
operating stem and turn counterclock- 
wise to unscrew the seat ring. Lift out 
the wrench and valve mechanism. Re- 
assemble in reverse —— 
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Assembly 10 (Fig. 8). Shut off the 
water. Open the valve a few turns. 
Unbolt and remove the weather cap. 
Unbolt and remove the bonnet. Lift 
out the cover plate and drain rod. 
Turn the operating stem in the “open” 
direction until it is disengaged from 
the foot piece. Lift out the operating 
stem and valve. Reassemble in reverse 
order. 

To clear the drain without digging 
up the hydrant, close the hydrant valve. 
Unbolt and remove the weather cap. 
Unbolt and remove the bonnet. Lift 
out the cover plate and drain rod. Re- 
move the drain valve from the drain 
rod. Force the end of the drain rod 
through the drain hole to remove the 
obstruction. Reassemble in reverse or- 
der. Open the hydrant valve with the 
hose outlets closed to flush out the 
drain hole. 

Assembly 11 (Fig. 7). Shut off the 
water. Open the hydrant wide. Un- 
bolt and lift off the bonnet. Unbolt the 
cover plate. Turn the stem nut in the 
“open” direction until it disengages the 
operating stem. Lift off the cover plate 
and stem nut as a unit. Insert a spe- 
cial socket-key wrench into the barrel 
over the operating stem until the slots 
engage the lugs on the seat ring. Screw 
the wing nut supplied with the wrench 
on the stem to bind the wrench to the 
seat ring. Turn the wrench counter- 
clockwise to unscrew the seat ring. If 
the seat ring tends to stick, tap the top 
of the barrel and the top of the wrench 
head lightly with a hammer while turn- 
ing the wrench. Lift out the wrench 
and valve mechanism. Reassemble in 
reverse order. 

Assembly 12 (Fig. 10). Unscrew 
and remove the thrust collar. Turn 
the stem nut in the “open” direction 
until it disengages the operating stem. 
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Unbolt and lift off the bonnet. Unbolt 
and remove the cover plate. Insert a 
special socket-key wrench into the bar- 
rel over the operating stem until the 
slots engage the lugs of the seat ring. 
Replace the stem nut on the operating 
stem and screw it down tight against 
the top of the wrench. Shut off the 
water. Turn the wrench counterclock- 
wise to unscrew the seat ring. Lift out 
the wrench and valve mechanism. Re- 
assemble in reverse order. 

Assembly 13 (Fig. 3). Shut off the 
water. Open the hydrant wide. Un- 
bolt the bonnet. Turn the stem nut 
or weather cap in the “open” direction 
until the stem nut disengages the op- 
erating stem. Lift off the stem nut 
and bonnet as a unit. Insert a special 
socket-key wrench into the barrel over 
the operating stem until the slots in 
the bottom of the wrench engage the 
lugs on the seat ring. Bolt on the 
guide plate (supplied with the 
in place of the bonnet. Pass a rod or 


handle through the upper end of the ae 
wrench and turn it counterclockwise to 


unscrew the seat ring. Unbolt and re- 
move the guide plate. 
wrench and valve mechanism. 
semble in reverse order. 

Assembly 14 (Fig. 3). 
packing gland. Turn the 


Reas- 


stem 


wrench ) 


Lift out the 


Unscrew the > 
nut 


counterclockwise until it disengages the — 


operating stem. 
the bonnet. 


Unbolt and remove 
Insert a special socket-key | 


wrench into the barrel over the operat- 
ing stem until the slots in the bottom of =| 


erating stem and screw it down tight © 


against the top of the wrench. 
off the water. 


Insert a pipe or rod _ 


in the end of the wrench handle and _ 
turn it counterclockwise to unscrew the Er 2 


seat ring. Lift out the wrench and 
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valve mechanism. Reassemble in re- 
verse order. 

Assembly 15 (Fig. 11). Shut off 
the water. Open the hydrant wide. 
Unbolt and lift off the bonnet. Un- 
bolt the cover plate. Turn the stem 
nut in the “open” direction until it 
disengages the operating stem, while 
holding the cover plate from turning. 
Lift off the cover plate, thrust collar, 
and stem nut as a unit. Unscrew the 
thrust collar and remove the stem nut 
from the cover plate. Lift out the 
drain rod. Loosen the set screw and 
remove the cross bar. Insert a special 
socket-key wrench into the barrel over 
the operating stem until the slots in 
the bottom of the wrench engage the 
lugs in the seat ring. Replace the stem 
nut on the operating stem and screw it 
down tight against the top of the 
wrench. Turn the wrench counter- 
clockwise to unscrew the seat ring. 
Lift out the wrench and valve mecha- 
nism. Reassemble in reverse order. 

To clear the drain without digging 
up the hydrant, shut off the water. 
Unbolt and lift off the bonnet. Unbolt 
the cover plate. Turn the stem nut in 
the “open” direction until it disengages 
the operating stem, while holding the 
cover plate and stem nut as a unit. 
Lift out the drain rod. Force the end 
of a rod or wire of suitable diameter 
through drain hole to remove the ob- 
struction. Reassemble in reverse or- 
der. Turn on the water. Open the 
hydrant valve with hose outlets closed 
to flush out the drain hole. 

Assembly 16 (Fig. 1). Shut off the 
water. Open the hydrant wide. Un- 
bolt and remove the bonnet. Unbolt 
and remove the cover plate. Turn the 
stem nut in the “open” direction until 
it disengages the operating stem. In- 
sert a special socket-key wrench into 
the barrel over the operating stem un- 
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til the slots engage the lugs on the <e 
tainer ring. Turn the wrench coun- 
terclockwise and unscrew the 
ring. Lift out the wrench and hy- 
drant mechanism. Reassemble in > 
verse order. 

Assembly 17 (Fig. 12). Shut off 
the water. Unbolt and lift off the 
weather cap. Unbolt the bonnet and 
remove the bonnet and packing gland 
as a unit. Turn the operating stem in 
the “open” direction until it disengages 
the foot piece. Lift out the operating 


stem and valve mechanism. Reassem- 
ble in reverse order. 
Assembly 18 (Fig. 14). Shut off 


the water. Open the hydrant a few 
turns. Unbolt and remove the weather — 
cap. Unbolt and lift off the bonnet. 
Unbolt the cover plate and lift off the 
cover plate and packing gland asa unit. 
Lift out the valve mechanism and op- 
erating stem as a unit. Reassemble in 
reverse order. 
Assembly 19. The operating mech- 
anism of the “Walker” hydrant is such | 
that the valve moves downward from _ 
the seat into the foot piece as it is _ 
opened. Shut off the water. Open — 
the hydrant a few turns. 
lift off the bonnet. Unbolt and lift off 
the cover plate. Lift out the valve _ 
mechanism and operating stem as a _ 
unit. Reassemble in reverse order, — 
making sure that the wings on the 
back of the valve mechanism 


foot piece. : 
Assembly 20. The operating mech- 

anism of the “Improved” hydrant is 

such that the valve moves downward | 


the foot piece. Shut off the water. 
Open the hydrant a few turns. Unbolt 
and remove the bolts in the flange at 
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the base of the align — the stem 
nut in the “open” direction until it 
disengages the operating stem. Lift 
off the bonnet and stem nut as a unit. 
Lift the guide out of the foot piece. 
Lift out the operating stem and valve 
mechanism as a unit. Reassemble in 
reverse order. 

Assembly 21 (Fig. 14). Shut off 
the water. Dig up the hydrant to ex- 
pose the bolts in the flange at the foot 
Unbolt and remove these bolts. 


piece. 
Lift off the entire hydrant. Reassem- 
ble in reverse order. 

Assembly 22 (Fig. 14). Shut off 


the water. Open the hydrant a few 
turns. Unbolt and lift off the bonnet. 
Unbolt the cover plate and lift off the 
cover plate and packing gland as a unit. 
Lift out the valve mechanism and op- 
erating stem as a unit. Reassemble in 
reverse order. 

Assembly 23. Shut off the water. 
Open the hydrant wide. Unbolt and 
lift off the bonnet. Unbolt the cover 
plate. Turn the stem nut in the “open” 
direction until it disengages the operat- 
ing stem. Lift off the stem nut and 
cover plate. Lift out the valve mech- 
anism and operating stem as a unit. 
Reassemble in reverse order. 

Assembly 24 (Fig. 14). Shut off 
the water. Open the hydrant two or 
three turns. Unbolt and remove the 
weather cap. Unbolt and lift off the 
bonnet. Unbolt the cover plate and 
remove the cover plate and packing 
gland as a unit. Lift out the valve 
mechanism and operating stem as a 
unit. When the valve reaches the top 
of the hydrant, turn it to bring it out 
through the widest diameter. In re- 
assembling, have the valve two turns 
from the bottom of the thread of the op- 
erating stem. Insert the valve through 
the widest diameter of the top; then 
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turn it so noe the wen of the valve is 
toward the inlet of the hydrant. Lower 
it carefully by the operating stem until 
the valve reaches its proper seating po- 
sition against the face of the seat ring. 
Screw the stem five or six turns in the 
“open” direction to center the drain 
mechanism in the proper location and 
to relieve the gate from the seat. Re- 
place and bolt the cover plate, bonnet, 
and weather cap. 

Assembly 25. The operating mech- 
anism of the “Holyoke” hydrant is such 
that the valve moves downward from 
the seat into the foot piece as it is 
opened. The guide in the foot piece is 
removable and is not cast as part of 
the foot piece. Shut off the water. 
Open the hydrant wide. Excavate 
around the entire hydrant to uncover 
the back of the foot piece. Unbolt and 
remove the bolts in the flange on top 
of the foot piece. Lift the hydrant bar- 
rel and bonnet over the operating stem. 
Remove both bolts from the back of 
the foot piece. Lift out the guide. Lift 
out the valve mechanism and operating 
stem. Reassemble in reverse order. 

Assembly 26 (Fig. 15). Shut off 
the water. Open the hydrant wide. 
Unbolt and lift off the bonnet. Un- 
bolt the cover plate and remove the 
cover plate and stem nut assembly as 
a unit. Lift out the valve mechanism 
and operating stem as a unit. If the 
valve mechanism tends to stick, wrap 
a piece of chain around the operating 
stem and pry it loose with a wrench 
handle or bar, and then lift out the 
valve mechanism. 

Reassembly 26 (“New Style” hy- 
drant). Screw the drain valve lifter 
guide out as far as it will go; then turn 
it back one full turn. See that the 
wings on the drain valve lifter guide 
are parallel to the face of the valve. 
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Insert the valve assembly in the groove 
in the foot piece, taking care to hold 
the drain valve snugly against the back 
of the barrel while lowering it. Re- 
place the cover plate and stem nut as- 
sembly and bolt down the cover plate. 
Remove the plug from the stem nut 
and insert a screwdriver through the 
hole. Screw the adjusting screw down 
against the top of the operating stem 
and back out one-half turn. Replace 
and bolt down the bonnet. 

Reassembly 26 (“Old Style” hy- 
drant). Screw the drain valve lifter 
guide in as far as it will go and then 
back out either one-half or one full 
turn. See that the wings on the drain 
valve lifter guide are parallel to the 
face of the valve. Insert the valve as- 
sembly in the groove in the foot piece, 
taking care to hold the drain valve 
snugly against the back of the barrel 
while lowering it. See that the ad- 
justing collar at the top of the operat- 
ing stem is in its original position, to 
allow the stem nut to engage the op- 
erating stem fully, yet prevent end play 
of the operating stem. Replace the 
cover plate and stem nut assembly and 
bolt down the cover plate. Replace and 
bolt down the bonnet. 

Assembly 27 (Fig. 15): Shut off 
the water. Open the hydrant wide. 
Unbolt the lift off the bonnet. Un- 
bolt the cover plate and remove the 
cover plate and stem nut assembly as 
a unit. Lift out the valve mechanism 
and operating stem as a unit. Reas- 


semble in reverse order, taking care to 
hold t the drain valve snugly against the 


back of the barrel while lowering it, so 
that it fits into the opening in the base 
of the foot piece. 

Assembly 28 (Fig. 15). Shut off 
the water. Open the hydrant wide. 
Unbolt and lift off the bonnet. Un- 
bolt the cover plate. Lift out the cover 
plate, operating stem, and valve mech- 
anism as a unit. Reassemble in re- 
verse order, taking care to see that the 
drain valve fits into the opening in the 
base of the foot piece and the wings on 
the valve operating nut fit into the 
groove in the back of the foot piece. 

Assembly 29 (Fig. 16). Shut off 
the water. Open the hose outlet valve 
a few turns. Unscrew and remove the 
hose outlet and valve seat. Unscrew 
and remove the packing gland. Turn 
the operating stem in the “close” direc- 
tion until the valve protrudes from the 
barrel. Grasp the valve and turn in 
the “close” direction until the threads 
of the operating stem are beyond the 


sleeve. Then remove the valve and 
operating stem. Reassemble in reverse 
order. 


Assembly 30 (Fig. 16). These wet- 
barrel hydrants differ from the sketch 
only in that the sleeve through which 
the operating stem passes is cast as 
part of a flange that is bolted over an 
opening in the barrel larger than the 
valve diameter. Shut off the water. 
Open the hose outlet valve a few turns 
Unbolt the flange containing the sleeve 
and operating stem. Remove the 
flange and valve mechanism as a unit. 
Reassemble in reverse order. 
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No. of Turns to Open 
Parts Assembly 
Manufacturer and Location Model No. or Name Avail- +g Method 
No. | ain. | Sin. | Gin. 
Compression Type 
American Foundry Co. AWWA Standards yes 1 1 11 15 24 
St. Louis, Mo. F.M. yes 1 1 15 24 
Natl. Type A, No. 61-63, 66 yes 2 2 15 
Bawden Machine Co. Kerr, F.M. yes 3 3 9} 12} 
Toronto, Ont. Kerr, 1925 yes 4 4 ? 
Kerr, New Type yes 3 3 11 12 15 
Bourbon Copper & Brass Wks. 
oO. ‘ Improved Patent yes 4 4 8 8 14 
Cincinnati, Ohio Improved Standard yes 2 8 8 14 
—— Machine & Valve 
no 10 12 17 
Cambridge, Mass. 
Canada Foundry Co. Torontot s no 4 4 ? 
Toronto, Ont : 
Chapman Valve Mfg. Co. List 88 ' a. yes 6 5 17 18 
Indian Orchard, Mass. 
Coffin Valve Co. Tt ; no 4 6 ? 12 
Boston, Mass. ary: a 
Columbian Iron Wks.t Standard rc, 5 yes 3 7 16 16 19 
Chattanooga, Tenn. Improved ¥, yes 3 7 16 16 21 
Underwriter a : yes 3 7 18 24 
uh 
Cook, A. D., Inc. Cookt ps : yes 3 3 10 
Darling Valve & Mfg. Co. Darling s yes 6 5 17 17 20 
Williamsport, Pa. Quickfix > % yes 6 5 17 17 20 
Drummond, M. J., & Co. Glamorgant a no 4 s 22 22 
New York, N.Y. Underwritert ¥ no 4 8 ? 22 22 
East Jordan Iron Wks.§ HC yes 7 9 10 114 
East Jordan, Mich, gO pee or Michigan 
atent yes 4 4 9 8& 11 
Michigan with frost jackett yes 4 4 9 9 
4 
Michigan without frost jackett 7 9 ? ? ? 
Underwriters’t 4 4 ? ? ? 
eet 11 15 ? ? ? 
le 3 3 ? ? ? 
Detroit Standardt yes 4 4 10 
Eddy Valve Co. Eddy yes 8 10 13 12 16 
Waterford, N.Y. 
Fales & Jenks Machine Co. at ; t if ® no ? 13 12 16 
Pawtucket, R.I. tf 
Filer & Stowell Co. Mp #5 age & yes 7 9 21 
Milwaukee, Wis. 
Flower-Stephens Mfg. Co. see East Jordan Iron Wks. 
Flower Valve Mfg. Co. see East Jordan Iron Wks. 
General Fire Extinguisher Co. | G. F. E.t no 3 7 22 22 
Providence, 
Glamorgan Pipe & Foundry Co. | see Drummond, M. J., &"Co. 


* Formerly Cambridge ~ a & Tool Co. 

+ No longer manufactu 

t Division of Mueller Co. 

§ Successors to Michigan Brass & Iron Wks., Roe Stephens Mfg. Co., Flower Valve Mfg. Co., Flower-Stephens 
Mfg. Co., and Michi gan, Valve & eamend Co. 
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TABLE 1—Hydrant Data (contd.) 
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Pp _| No. of Turns to Open 
‘ arts Fi Assembly 
Manufacturer and Location Model No. or Name Avail- Ne Method 
able | **® No. 
4 in, 5 in. 6 in. 
Compression Type (contd.) 
| | 
Greenberg's, M., Sons K-65t or a yes 3 3 3 
San Francisco, Calif. 1K-70t ws ves 3 3 3 
'K-75t 2 yes 3 3 6 
K-100t & yes 3 3 6 
"K-125t yes 3 3 6 
=? 
Jenkins Bros. ul Lofton Patentt no ? 17 24 ? 
Montreal, Que. 
Johnson City Foundry & 
Machine Wks. yes 7 9 11} 11} : 
Johnson City, Tenn. 
Kennedy Valve Mfg. Co. Safetop yes 7 11 11 13 | 7a 
Elmira, N.Y. Standard yes 7 11 11 13 17 
New Type yes 7 11 11 12 1S 
Kerr Engine Co. see Bawden Machine Co. - é 
Kupferle, J. C., Foundry Co. Eclipse No. 3 yes 9 2 3} % 
St. Louis, Mo o. Eclipse No. 6 yes 9 2 3 ; 
j Eclipse No. 10 yes 9 2 6 at 
Eclipse No. 65 yes 3 3 3 >? 
Eclipse No. 70 yes 3 3 3 
at Eclipse No. 75 yes | 3 3 6 
ath. Eclipse No. 100 yes | 3 3 | 6 
M & H Valve & Fittings Co. Standard yes 10 12 of | 14 23} 
Anniston, Ala. Traffic yes 10 12 9 14 23% 
. 
Manistee Iron Wks. Co- Manistee yes 10 12 8} 11} 
Manistee, Mich. 
McAvity, T. & Sons World yes 3 13 9 11 
St. John, N.B. Underwriter yes 3 13 11 . 
Al yes 3 13 11} 
Michigan Brass & Iron Wks. see East Jordan Iron Wks. 
Michigan Valve & Foundry Co. | see East Jordan Iron Wks. 
Mueller Co. see Columbian Iron Wks. 
Multiplex Mfg.Co. Crispint yes 3 14 ? ? 
Berwick, Pa. 
Nelson, N. O., Co. t a 'Noncot yes 9 2 ? ? 
St. Louis, Mo. aes 
Reading-Pratt & Cady Div.# Old Stylet no 1 16 14 20 
Bridgeport, Conn. New Stylet et no 1 16 21 
Roe Stephens Mfg. Co. see East Jordan Iron Wks. 
Smith, A. P., Mfg. Co. O'Brien Standard yes 11 15 1049 | 17 
East Orange, N.J. O'Brien Hi Pressure yes 11 15 1049 | 17 
Smith Protectop yes 11 15 1039 | 17 
O'Brien Class C yes 11 15 10 
Traverse City Iron Wks. TCIW yes 12 17 7 
Traverse City, Mich. 7" 
Waterous Co.** Old Style & Improved Frost : 
St. Paul, Minn. Jacket yes 4 4 14 18 15 = 
Nonjacket yes 13 3 14 18 _ ae 
Wood, R. D. & Co. Mathews 1898 | yes 4 4 15 18 21 
Philadelphia, Pa. Improved Mathews | yes 4 4 16 20 23 
4, 
__ # Division of American Chain & Cable Co.; formerly Pratt & Cady Co. 4 ti ae Be 
Also made in 44-in. size, 13 turns to open. 


_** Formerly Waterous Fire Engine Co. 


ie 


TABLE 1—Hydrant Data (conid.) 


Pp No. of Turns to Open 
; ‘arts Fi Assembly 
Manufacturer and Location Model No. or Name Avail- Ne Method 
4in. | Sin. | 6in. 
Gate Type 
Bawden Machine Co. Ludlow Patterntt no 14 18 25 
Toronto, Ont. 
- Canadian Ludlow Valve see Ludlow Valve Mfg. Co. 
‘offin Valve Co. Walkertt no 19 20 23 26 
Boston, Mass. Improved no 20 19 ? ? 
Chapman Valve Mfg. Co. List 80tT yes 14 21 14 
Indian Orchard, Mass. List 81tt no 14 21 18 20 
List 82tT yes 14 22 20 20 25 
eae Jordan Iron Wks.{t Michigan—Galvintt ? 23 11 13 15 
os East Jordan, Mich. 
- Flower-Stephens Mfg. Co. see East Jordan Iron Wks. 
Flower Valve Mfg. Co. see East Jordan Iron Wks. 
Glamorgan Pipe & Foundry Co. tt no 18 22 22 
Lynchburg, Va. 
Kerr Engine Co. see Bawden Machine Co. 
Ludlow Valve Mfg. Co. List 75 i - - yes 14 18 24 
Troy, N.Y. List 85 Sas yes 14 18 35 
List 90 = ae yes 14 18 40 
McAvity, T. & Sons Round Solid Body 14 24 25 
St. John, N.B Octagonal Flanged Body yes 14 24 25 | Bive 
Michigan Brass & Iron Wks. see East Jordan Iron Wks. . “4 
Michigan Valve & Foundry Co. | see East Jordan Iron Wks. 
Norwood Engineering Co. Holyokett no 25 14 17 19 
Florence, Mass. Walkertt no 19 20 23 26 
Roe Stephens Mfg. Co. see East Jordan Iron Wks. 
Knuckle-Joint Type 
Clow, James B., & Sons see Iowa Valve Co. 
Greenberg's, M., Sons No. 21-24 yes 15 27 13 
San Francisco, Calif. No. 25, 26 yes 15 27 13 
No, 27-29 yes 15 27 13 
Iowa Valve Co.$§ Old Style (prior to 1929) t+ yes 15 26 13 13 13 
Chicago, III. New Style -t yes 15 26 13 13 13 
Pacific States Cast Iron Pipe Co.} Pacific sad yes 15 27 13 13 
Provo, Utah 
Reading-Pratt & Cady Div. |j|| tt no 15 28 16 18 
Bridgeport, Conn. 4 
Rensselaer Valve Co. Corey * yes 15 27 12 12 12 
Troy, N.Y List 90A yes 15 27 12 12 
Wet-Barrel (California) Type 
Greenberg's, M., Sons No, 71-77 yes 16 29 #2 
San Francisco, Calif. No. 40LA, 45LA, 50LA, 51LA, 
52GR, 53GR, 54, 56GR, 
57GR yes 16 30 


No longer manufactured. 


Successors to Michigan Brass & Iron Wks., Roe Stephens Mfg. Co., Flower Valve Mfg. Co., Flower-Stephens 


Mfg. 


and Michigan Valve & Foundry Co. 


§ Subsidiary of James B. Clow & Sons. 
1} Division of American Chain & Cable Co.; formerly Pratt & Cady Co, 


#2 For 24-in. connection, 13 turns; for pumper connection, 15 turns. 


af = 
= 


— 
| 
| 
\ 
po 


Hydrant Installation and Maintenance 


a. A paper presented on Sep. 23, 1953, at the Wisconsin Section Meet- : 
ner ing, Milwaukee, Wis., by William Hammann Jr., Engr., Water Dept., ‘ 
Milwaukee, Wis. 


HE primary function of a hydrant 

is to furnish a convenient water 
supply outlet for use by the fire depart- 
ment in fighting fires. Secondary users 
include public utilities, other municipal 
departments, and contractors. As a 
source of supply for fire fighting, a 
hydrant must have ample capacity; it 
must be trouble free, conveniently lo- 
cated, rugged and durable, and easy to 
operate ; and maintenance and repairs 
must be capable of being quickly, easily, 
and economically made. 

To meet these qualifications, the Mil- 
waukee, Wis., Water Dept. developed 
a hydrant of its own design in 1927-28. 
The hydrant, known as the “Milwau- 
kee Standard,” has a single barrel, 
thereby eliminating the frost case; a 
removable drain and main valve assem- 
bly, which obviates digging up the hy- 
drant for repairs; and a thin tubular 
metal drain valve and a support in the 
base of the shoe to prevent chattering 
whenever the valve is opened. Exten- 
sion pieces for the barrel make it easy 
to raise the hydrant without digging it 


up. Standardization of parts simplifies 


repair and maintenance. 


Questionnaire Returns 


Much of the information in this pa- 
per is taken from a questionnaire on 
hydrant problems and practices sent to 


a number of Wisconsin cities by Mil- 
waukee. Replies were received from 
42 communities, ranging in population 
from 4,100 to 110,000. Table 1 gives 
some general data for these cities. 
Similar information for Milwaukee is 
shown separately. In addition, “na- 
tional” average figures, based on a re- 
cent AWWA survey (7), are included 
for approximately 300 cities with a 
population of 10,000 to 100,000 each. 

The average population for the Wis- 
consin cities is 21,700, which is fairly 
close to the “national” average of 
31,500. The number of hydrants per 
1,000 population is 22.1 for the state, 
compared with 17.3 for the nation. 
This means that Wisconsin cities have 
approximately 30 per cent more hy- 
drants for a comparable population. 
Both the state and the nation average 
approximately eight hydrants per mile 
of main. 

Among the Wisconsin cities, there is 
quite a variation in the number of hy- 
drants per square mile, the range ex- 
tending from 13.1 to 240.0. This vari- 
ation is probably due to the fact that 
there are large portions of vacant land 
within the confines of many of the 
smaller cities. Cities like Wauwatosa 
and Whitefish Bay, which are nearly 
completely built up, show high values 
for this item, indicating that their 
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streets are well mained and have suffi- 
cient hydrants on them. The high Mil- 
waukee figure of 193.0 is due to its 
large industrial, commercial, and busi- 
ness areas, which require a relatively 
great concentration of hydrants. 

The number of hydrants per mile of 
street (7.0 in Wisconsin) is a better 
standard of comparison than the num- 
ber per mile of main. Many streets 
have two mains, especially in large 
cities; moreover, feeder and supply 
mains included in the total mileage 
throw the average off slightly. 


WILLIAM HAMMANN JR. 


direction of traffic flow, a practice that 
appears desirable under present-day 
traffic conditions. Moving hydrants 
farther away from corners on heavily 
traveled streets should also be given 
consideration. 

Practically all the communities que- 
ried use 6-in. hydrant branches but 
only two-thirds install gate valves on 
the branch as called for by the National 
Board of Fire Underwriters (NBFU) 
(2). Approximately 60 per cent space 
their hydrants 500 ft apart or more. 
All use hydrants built according to 
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TABLE 1 
Data 
42 Wisconsin Cities 300 US 
Item Cities Milwaukee 
Min Max Avg 

Population 4,100 110,000 21,700 31,500 632,600 
Area served—sq miles a 42.0 6.9 $1.2 
Mains—miles 15.8 254.0 68.2 68.0* 1,082.0 
Streets—miles 13.5 225.0 71.5 892.0 

No. of hydrants 

Total ey 95 2,200 4 544 9,810 
; Per 1,000 pop. _ 13.7 43.9 22.1 17.3 15.6 
Per square mile 13.1 240.0 73.2 193.0 
oe, mile of main 4.6 12.0 7.8 8.0* 9.1 
a — mile of street 4.4 12.0 7.0 | 11.8 


*In terms of 8-in. equivalent mains. 


Installation 


Nearly all of the communities reply- 
ing to the questionnaire install their 
hydrants at the corners facing the 
street, with most of the hydrants on 
the north and east sides or closest to 
the water main. Although there is 
considerable variation, the majority of 
the towns place their hydrants approxi- 
mately 24 in. from the curb and 18 in. 
above it. In almost all instances, the 
hydrants face the street, with only one 
community reporting installations at a 

Milwaukee itself some- 


45-deg angle. | 
in faces hydrants at 45 deg, in the 


AWWA specifications (3), and most 


have standardized on a_ particular 
make. Single-barrel hydrants predom- 
inate. 


It is noteworthy that no city follows 
AWWA and NEWWA recommenda- 
tions on the use of color codes to indi- 
cate rated capacity (4). Several use 
color to designate the size of main or 
the source of supply. Approximately 
50 per cent number their hydrants. 

In Milwaukee, approximately 6,000 
hydrants are drained to the sewer, a 
common practice until a few years ago. 
All new hydrants, however, are drained 


= 
4 
! 
+ 
| 
= 


March 1 054 


to a crushed-stone sump at the hydrant 
base or to the ditch, as is done by most 
of the communities surveyed. Mailwau- 
kee has adopted the use of a prebuilt 
cement drain block, which is placed 
over the drainage openings in the base 
of the hydrant. This precaution was 
taken to prevent the clogging of drain 
holes from the outside. Several other 
cities also follow this plan. 

Hydrants are placed in manholes by 
only one of the cities responding to the 
questionnaire. This rather unusual 
practice has some very worth-while 
advantages over the standard method 
and should be given more consideration 
in specific installations. 

In general, the installation of hy- 
drants by Wisconsin communities fol- 
lows NBFU and AWWA suggestions 
and recommendations. This fact re- 
flects the results of the interchange and 
dissemination of ideas at meetings of 
water works officials and in the litera- 
ture of the field. 


To insure that hydrants will operate 
perfectly under all conditions requires 
a systematic program of maintenance 
aimed at eliminating or alleviating the 
factors contributing to faulty perform- 
ance. The NBFU suggests inspections 
in spring and fall, after use for fire 
fighting or other purposes, in freezing 
weather, and daily in high-value dis- 
tricts during protracted periods of ex- 
tremely cold weather. Such a program 
must be carried out by water depart- 
ment personnel trained to perform the 
necessary tasks. 

In all the communities surveyed, wa- 
ter department employees do the main- 
tenance, although the public works de- 
partment sometimes aids in removing 
snow around hydrants. In summer 
quarterly inspections in both the resi- 


he 


HYDRANT MAINTENANCE. 


r 


279 


dential and business districts predomi- 
nate, while in winter weekly inspec- 
tions are made by approximately 35 
per cent of the cities, with the remain- 
ing 65 per cent almost equally divided 
in making inspections monthly, quar- 
terly, semiannually, or annually. In 
winter hydrants are checked after each 
use in nearly every city. 

The survey revealed that 7 commu- 
nities take no special precautions in 
winter, while 35 resort to pumping out 
the hydrants and 9 use antifreeze in 
some form. Seven plug the drain, and 
2 employ manure around the hydrants. 
Milwaukee manures 40-50 hydrants 
every winter because they are always 
partially filled with water as a result 
of the high surrounding water table. 
A small, wooden, boxlike structure is 
placed around each offending hydrant 
and then filled with manure to a point 
just below the nozzle. This method 
has proved rather effective, but, where 
it is undesirable to have a box of ma- 
nure on the street for 5-6 months of 
the year, it may be advisable to remove 
the drain valve, plug it, and then pump 
out the water. Hydrants so treated 
should be painted a characteristic color, 
indicating that every use must be re- 
ported to the water department. The 
survey showed that approximately half 
of the communities would consider or 
recommend such a practice in trouble- 
some areas. 

Thirty-four of the communities re- 
porting have specially assigned men to 
do the inspecting of hydrants. The in- 
spection procedure consists primarily 
of operating, flushing, greasing, pump- 
ing out, and checking the hydrant for 
leaks and defects. In most cities, these 
inspectors also have other duties, 
though sometimes not during extreme 
cold weather. Maintenance records 
are kept by 67 per cent of the cities. 
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In general, the questionnaire results in- 
dicate that proper hydrant maintenance 
_ is practiced. 


Repair 


_ The AWWA hydrant specifications 
tend to induce standardization, which 
will eventually decrease the cost of re- 
i This reduction manifests itself 

: in a seduction of parts 


partment personnel can be trained more 
easily and quickly to perform the 


According to the questionnaire re- 
turns, all the water departments repair 
their own hydrants, both in the field 
Repair parts are also 


approximately 75 per cent stock re- 

en hydrants. Defective parts are 

== by good used parts in an equal 

In 

some of the good ‘used 

parts have to be scrapped periodically 

_ to eliminate overaccumulation. The 

es — drain valve and the hydrant valve re- 

ee quire most of the repairs, with stuff- 

 ~ box repairs next in frequency. 

Twenty-three cities reported the use 

a. some form of rubber in the valve 

disc, while 11 used leather. The ma- 

_ jority employ graphited hemp as a 
_ stuffing box packing. 

7 Milwaukee has, in the recent years, 

adopted O rings in place of stuffing 

_ boxes. A few leaks have been encoun- 

tered, but the exact cause has as yet 

not been determined. The O ring ar- 

rangement has simplified construction 

and, up to the present, has proved very 

satisfactory. Time alone will tell what 

the long-range results will be, but it is 

believed that the rings will prove just 

as effective and durable as the stuffing 
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The hydrant with a breaking. ring 
or shear point that will shatter on im- 
pact seems to be preferred by two- 
thirds of the cities. This arrangement 
eliminates the costly necessity of dig- 
ging up a hydrant every time it is 
struck and broken. Milwaukee, in its 
own design, has strengthened the bar- 
rel so that it will withstand consider- 
able force without breaking. Many of 
these hydrants, after being struck, have 
merely been straightened, without re- 
course to digging and with no leaks oc- 
curring in the joint at the shoe. Thus 


TABLE 2 
Hydrant Reconditioning Costs 


Avg Cost per Hydrant 


*Mil- 
waukee"’ 
Type 


Other 
Types 


$ 6.67 | 
39.23 
2.23 
2.50 


Parts 
Labor We, 
Inspection 
Handling 


$10.90 


Subtotal 
Miscellaneous overhead 
(10% of above) 


$50.63 


5.06 


$55. 69 


Total 


far, the need for a breaking ring at the 
ground line has not been felt. 

The question on the cost of repairs 
per hydrant elicited a wide range of 
responses. It was difficult to compare 
the reported charges because of the va- 
riety of ways in which they were cal- 
culated. Figures as low as $0.50 per 
hydrant per year and as high as $30 
per hydrant were submitted. 

Milwaukee analyzed the cost of re- 
conditioning hydrants for the period 
July 1952-June 1953. This analysis, 
based on 75 “Milwaukee Standard” hy- 
drants and 43 of other makes, was in- 


2.50 
0.05 
|| 5.90 
1 
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tended to show whether the cost of re- When immediately and efficiently done, 
pairing the Milwaukee type was less repairs can greatly extend the life of 
than that of other hydrants in the sys- a hydrant. It is therefore desirable 
tem. The results of all the analysis are that all defective hydrants be reported 


given in Table 2. immediately and repaired as soon as 

The average cost of parts for the possible. 
Milwaukee type was $6.67 per hydrant, A. okt 
compared with $10.90 for other types. Comelusion 20 
The average labor costs were, respec- In general, hydrant installation and 


tively, $39.23 and $43.42 per hydrant. maintenance practice in Wisconsin ap- 
Adding 10 per cent for overhead, the pears to comply with NBFU and AW- 
saving on repair of the Milwaukee WA recommendations. It should be 
type averaged $9.26 per hydrant. All gratifying to most of the water depart- 
charges were included from the time ments of that state to know that they 
that the hydrant was moved from the are upholding such high standards, 
pipe yard until it was returned to the which directly contribute to the safety 
yard after completion of reconditioning. and protection of the people of their 
It should be definitely understood that community. = | 
these figures do not represent the aver- 
age cost of repairing defective hydrants References 
in the distribution system, but merely 1. A Survey of Operating Data for Water 


the cost of reconditioning hydrants re- na Jour. AWWA, 45 :583 
moved from the Kdenaeid ot Feasons 2. Standard Schedule for Grading Cities and 
other than their being defective. Towns of the United States. Natl. 
In Milwaukee, no definite economic Board of Fire Underwriters, New York 
life period for hydrants has been estab- (1942) ; Jour. AWWA, 34: following 
? 
lished, but all hydrants installed prior __b. 1584 (Oct. 1942). P 
1915 th 3. Standard Specifications for Fire Hydrants 
to are now for Ordinary Water Works Service— 
become defective or damaged. Some AWWA C502. Am. Wtr. Wks. Assn., 
hydrants installed approximately 75 New York; Jour. AWWA, 45:539 
years ago are still in service. Twenty- 
pecifiications tor nitorm arking oO 
of the cities have Fire Hydrants—AWWA C503. Am. 
established life period, but 7 reported Wtr. Wks. Assn.. New York; Jour. 
75 years” such Purposes. AWWA, 45:550 (May 1953). 
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pen sii Report of the Committee on Water Works te 
Administration 


For the Year Ending December 31, 1953 


| 


S outlined on pages 182-84 of 
the 1952 AWWA Directory, the 


present organization of the Coordi- 


nating Committee on Water Works 
Administration provides for nineteen 
subcommittees grouped in four clas- 
sifications. The general committee 
consists of the chairman, the general 
chairmen of the four groups, and the 


chairmen of the various active subcom- 


mittees. Other members of the various 
_ subcommittees are not members of the 
Committee on Water Works Admin- 
Committee work has been 
broadened by the creation of “task 
_ groups,” subordinate to standing com- 
mittees. The chairman of a task group 
is not a member of the Committee on 
Water Works Administration, but, in 
general, works within the province of 
_ the division under which the task group 
When the work of the task 
_- group covers activities in various divi- 
however, the chairman becomes 
a member of the committee. The pres- 
ent committee personnel are : 


W. R. LaDue, Chairman 
F. C, AMSBARY M. P. Hatcuer 
L. E. Ayres A. P. Kuranz 
J. J. Barr D. L. Marritt 
M. B. CUNNINGHAM L., A. SMITH 
R. J. Faust A. A. ULRicHu 
E. L. Fitsy W. V. WEIR 
L. S. Fincu 

H. E. Jorpan, ex officio 


sions, 


A report of the activities of the Committee on Water Works Admin- 
istration for the year ending Dec. 31, 1953, submitted to the AWWA 
Board of Directors on Jan. 18, 1953, by Wendell R. LaDue, Chairman. 


Personnel and Organizational 
Changes 


Committee activities and personnel 
have been given considerable study, re- 
sulting in the following changes, addi- 
tions, and reallocations : 

A1.A—Constitutional and Statutory 
Aspects of Municipal Water Works 
Organization. This subcommittee was 
inactivated, thereby relieving C. E. 
Moore, its chairman, of committee 
duty. 

A2.E—Safety Practices. Following 
authorization by the Board, this sub- 
committee will be enlarged by the addi- 
tion of J. E. Hickman and H. L. Roose. 

A3.D—Water Main Extension Pol- 
icy. Following authorization by the 
Board, this committee will be enlarged 
by the appointment of A. R. Davis, 
S. T. Anderson, and J. H. Murdoch Jr. 

A4.D—Water Use. The May 1953 
meeting of the Board authorized the 
consolidation of the work of A4.D1— 
Industrial Water Use and A4.D2—Do- 
mestic Water Use under the chairman- 
ship of H. E. Hudson Jr. 

A4,.F—AWWA _ Task Force to Co- 
operate With NARUC Committee on 
Proposed Rules and Regulations Gov- 
erning Water Services. This task 
force was authorized at the May 1953 
meeting of the Board and has been 
organized under the chairmanship of 
j. 
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Inactive Subcommittees 


The following subcommittees are 
now inactive or have not been acti- 
vated : 

A1.A—Constitutional and Statutory 
Aspects of Municipal Water Works 
Organization 

A1.E—Taxation and Revenue Allo- 
cation 

A2.B—Management Relations 

A3.A—Construction, Equipment, 
and Material Contracts 

A3.B—Valuation and Depreciation 

A3.C—Cost Trends 

A4,A—Water Department Reports 
(adviser retained ) 

A4.C—Joint Administration of Wa- 
ter and Sewer Facilities (adviser re- 
tained). rian 


At the 1953 Conference, twelve prin- 
cipal topics stemming from the commit- 
tee’s activities, either directly or indi- 
rectly, were presented at the various 
sessions : 


COMMITTEE q Work In JoURNAL 

WWA Open meeting: General discussion of the activities eee 

of the various subdivisions 
ALC Report: The: Problem of Air-Conditioning Water hyip 

Aug. 1953, p. 867 
ALC Paper: Demand Charge for Air-Conditioning Use 

A1.E Panel: The Highway Improvement Problem ....... 
A2.A Panel: Promoting Better Understanding of What 

Werks Service Is . . Oct. 1953, p. 997 
A2.B Report: Status of Training Courses and Certification 

Sep. 1953, p. 971 
A2.E Report: A Safety Program for the Water Works 

A3.D Paper: Main Extension Policy at Grand Rapids .... Jul. 1953, p. 694 
A3.D Report: Water Service for Suburban Areas ........ Jul. 1953, p. 697 
A3.D Paper: Control of Water Pressure in Suburban Dis- 

A4.B Report: Determination of Water Rate Schedules .... Mar. 1954, p. 187 
A4.D1 Report: Water Conservation in Industry .......... Dec. 1953, p. 1249 
A4.E Report: Proposed Revision of Utility Accounting 


System 


WATER WORKS ADMINISTRATION 


Subcommittee Activities 


The continuing and growing interest 
in the field of water works management 
is evidenced by the steady flow of in- 
quiries into the Association’s headquar- 
ters regarding committee activities. 
These questions cover a wide variety 
of subjects, indicating a need for in- 
creased activity in all phases of the 
committee’s present field and expan- 
sion into other fields, as the Associa- 
tion program will permit. 

The following is a brief summary of 
the activities of the several subcommit- 
tees during 1953: 

A1.B—Radio and Mobile Communi- 
cation Facilities for Water Works. 
The survey on radio use by water de- 
partments reported at the 1952 Con- 
ference was continued. Since that time 
about 50 additional departments have 
begun using radio. A steady growth 
in the use of radio by water depart- 
ment management can be expected. 
Manufacturers were approached and 
requested to keep on making contact 


(1953, p. 1090 
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with water works organizations. Liai- 
son was maintained with the National 
Committee on Utilities Radio. It is 
proposed to have a water department 
representative at all regional and na- 
tional meetings of this committee. The 
committee has continued the program 
to show substantial savings and higher 


the groundwork for the project. The 
Association has produced a picture 
booklet depicting the advancement and 
value of public water supplies, and a 
reprint of the 1946-47 series, “Silent 
Service Is Not Enough!” in brochure 
form is under consideration. Although 
these may not be regarded clearly as 


committee projects, they are a vital 
force in public relations and require 
committee assistance and collaboration. 

A2.C—Compensation of Water 


performance by the use of radio- 
equipped cars. The AWWA commit- 
tee has been especially active in its 
efforts to maintain equality for water 


=) 


works in the assignment of frequencies 
in the utility field. 

A1.C—Water Use in Air Condition- 
ing and Other Refrigeration. At the 
1953 Conference the committee asked 
to be inactivated until some new devel- 
opment arises demanding specific anal- 
ysis and action. Inactivation seemed 
premature, however, and the commit- 
tee continued its activities, especially in 
discussions with manufacturers, look- 
ing toward an overall national study of 
It is believed that a 


the problem. 
proper understanding of the impact of 
air conditioning upon “load growth” 
is yet to be clearly attained. 
A1l.D—Water Use in Fire Preven- 


tion and Protection. The committee is 
reviewing the data required by the Na- 
tional Board of Fire Underwriters and 
has scheduled a panel discussion at the 
1954 Conference. Thereafter the com- 
mittee will be in a position to establish 
a continuing program, embracing rate 
classifications, evaluation, and cover- 
age. 

A2.A—Public Relations. Routine 
assistance to the AWWA staff in pre- 
paring Willing Water has continued 
to be made available. As the Board 
has given consideration to requesting 
the US Post Office Dept. to issue a 
stamp for the seventy-fifth anniversary 
of the Association, this committee’s 
personnel have been active in laying 


Works Personnel. ‘The committee 
submitted a final report reaching the 
following conclusions, based on the re- 
sults of a 1951 questionnaire: [1] sal- 
ary schedules for administrative and 
engineering positions are available 
from studies by the American Society 
of Civil Engrs. and the American So- 
ciety of Professional Engrs.; [2] no 
effective work on a national basis can 
be done on salaries for construction, 
operation, and office employees; and 
[3] fixing of compensation is only a 
part of the problem—dignifying of the 
water works profession is a compensa- 
tion to be developed by a public rela- 
tions program. The Association is 
now undertaking a survey of employ- 
ment conditions, which may be useful 
in directing future activities of this 
committee. 

A2.D—Pension and Retirement 
Plans. Pressure continues to be ex- 
erted to place state pension systems 
under the Federal Social Security Act. 
National attitudes toward all types of 
pension systems will affect the water 
works field and merit close attention. 

A2.E—Safety Practices. The main 
activity of the four task groups of this 
committee has been the preparation of 
a safety manual for water utilities. 
After some correspondence among the 
sixteen members of the task groups 
(A2.E1—Supply; A2.E2—Treatment 
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and Pumping; A2.E3—Distribution ; 
and A2.E4—Administration), an out- 
line of the content of the safety manual 
was determined. The subject matter 
is divided into three chapters: [1] the 
need for a safety program; [2] acci- 
dent prevention program; and [3] safe 
practices. Chapter 3 is subdivided into 
46 subjects, which cover practically all 
the activities of a water utility. The 
material is to be concise and clear, and 
for the most part positive in nature. 
It will describe how to perform jobs 
and handle tools safely rather than 
explaining what should not be done. 
Plans are being made, alsd, to include 
many pictures and sketches to illus- 
trate safe techniques, complemented, of 
course, by appropriate statements on 
safety by “Willing Water.” It is ten- 
tatively planned to prepare a manual 
with a maximum of 96 pages. Present 


schedules call for completion of the job 
during 1954. 


All writing assignments 
have been made, and the first rough 
draft of the text should be available by 
March 15. The manual will be devel- 
oped to make it applicable to small, as 
well as large, water utilities. Safety in 
water works is creating very great 
member interest and more active par- 
ticipation than any other phase of wa- 
ter works personnel management. The 
committee shows excellent interest and 
activity. 

A3.D—Water Main Extension Pol- 
icy. This committee has been continu- 
ously active. An excellent report was 
presented at the 1953 Conference, with 
special consideration to suburban main 
extensions. With the population trend 
producing suburban development, this 
report was particularly timely. Public 
service commission policies on main 
extensions will be watched closely. 
The fact that, in addition to the com- 
mittee report, two papers on this sub- 


ject were presented at the 1953 Con- 
ference indicates the importance of this 
subject to water works management. 
It will be of increasing interest. 

A4.B—Water Rates. A report of 
this committee is published in the 
March 1954 JourNAL (this issue, page 
187). The committee deserves high 
commendation for completing an ardu- 
ous and lengthy job. 

A4.D—Water Use. The two task 
groups (A4.D1—Industrial and A4.D2 
—Domestic) have been combined. 
This subject, especially industrial use, 
reuse, and disposal, is of growing im- 
portance. The lowering of the ground 
water table and the possible pollution 
of both surface and underground sup- 
plies by “used” industrial waters is 
of vital concern to water works man- 
agement. The activity of Committee 
A4.D should be increased, the person- 
nel of the committee being reviewed 
and strengthened. 

A4.E—AWWA Committee to Co- 
operate With NARUC Committee on 
Revision of System of Accounts for 
Water Utilities. A report of this com- 
mittee was submitted at the 1953 Con- 
ference. The committee’s approach to 
the problem is excellent. 

A4.F—AWWA Task Force to Co- 
operate With NARUC Committee on 
Proposed Rules and Regulations Gov- 
erning Water Services. On Oct. 8, 
1953, copies of the rules and regu- 
lations under consideration by the 
NARUC Committee on Engineering 
were submitted to the AWWA Board 
of Directors as a report of committee 
progress. 


Recommendations 


The attention of the Board is di- 
rected to the need for enlarging the 
activities of the Committee on Water 
Works Administration along several 


ic. 
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cation, 


value: 


national importance. 
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lines. With this in view, it is recom- 
mended that the following subcommit- 
tees be activated : 

Al.E—Taxation and Revenue Allo- 
Taxation and revenue alloca- 
tion, always vital subjects to those in 
water works management, have become 


- more so in recent years, with super- 


highway construction requiring large 


expenditures of water works revenue 


without the usual increase in capital 
The Association has been able 
to “nail to the post” exaggerated re- 
_ leases concerning the proportion these 
costs bear to total highway expendi- 
tures. Likewise, the growing tend- 
_ ency toward indirect taxation of water 
works funds for general city expenses 
affords much food for discussion. The 
effect of such procedures upon water 
rates is by no means incidental. This 
- committee, with Committees A3.D and 
A4.B, covers a live and active field in 
water works management. 
A4.D—Water Use. The continuing 


_ problem of water use and allocation is 


For several 
years this matter has been handled by 
task groups. It is believed that the 
time has arrived for careful considera- 
tion to fix the scope of this group. It 
is recommended that the task group be 
raised to committee status, with its 
_ chairman a member of the Committee 
on Water Works Administration. 
There are numerous Water Works 
Administration Committee projects 
that cannot be carried on efficiently 
strictly on a subcommittee basis. They 
- involve a large amount of research 
~ and could best be handled as AWWA 


Jour. AWWA 


staff projects. The Association budget 
might be supplemented by outside 
funds, especially when the project in- 
volves items in which manufacturers or 
industries are vitally concerned. The 
subcommittee activities which might be 
considered as staff projects are: Al.A 
—Constitutional and Statutory Aspects 
of Municipal Water Works Organiza- 
tion (this suggestion was made in the 
1952 report); Al.C—Water Use in 
Air Conditioning and Other Refrigera- 
tion; A2.C—Compensation of Water 
Works Personnel (the survey of em- 
ployment conditions by the AWWA 
staff may be a preliminary investiga- 
tion in this field) ; Rules 
and Regulations (like Al.A, this is a 
vital subject but not suitable for a 
nationwide formula; both require re- 
search at the state level). 

At the May 1953 meeting of the 
Board, the question of scheduling the 
open meeting of the committee on the 
first or last full day of the conference 
was discussed. It is felt that schedul- 
ing it in the midst of other conference 
activities is not in the best interest of 
the membership. The Program Com- 
mittee has this matter under advise- 
ment. 

A review of the action of the Board 
in discharging the Task Group on 
Training Conferences and Certifica- 
tion and reappointing it as a commit- 
tee of the Board is requested. This 
subject is primarily one of administra- 
tion and, it is believed, may be within 
the scope of the Water Works Admin- 
istration Committee, possibly under 
A2.B—Management Relations. 
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Report of the nn on Water Works Practice a 


For the Year Ending December 31, 1953 


A report of the activities of the Committee on Water Works Practice el 


for the year ending Dec. 


31, 1953, submitted to the AWWA Board of © 


Directors on Jan. 18, 1953, by Louis R. Howson, Chairman. 


TOTAL of 391 members of the 

Association, organized in 46 com- 
mittees and twelve task groups, were 
working under the jurisdiction of the 
Committee on Water Works Practice 
in 1953. It may appropriately be re- 
membered that this coordinating com- 
mittee was first set up by George W. 
Fuller in 1920. From its beginning it 
has served to channel the productive 
energy of the Association’s membership 
in voluntary committees working for 
the benefit of the water industry. Dur- 
ing the 33 years since its inception, 
there have been only three chairmen of 
this committee—George W. Fuller, 
Malcolm Pirnie, and the present in- 
cumbent. This report covers the prog- 
ress made during 1953. 

C100 Series—Cast-Iron Pipe. 
Standardization is at a pause, with 
six ASA A21 standards for water 
pipe and three for gas pipe completed 
in 1952 and 1953. The revision of 
the Manual for the Computation of 
Strength and Thickness of Cast Iron 
Pipe—ASA_ A21.1-1939 (AWWA 
C101-39) remains pending. 

It is also proposed to develop a new 
standard for water pipe fittings to su- 
persede the AWWA-NEWWA (C100 
document. These specifications, first 
promulgated in 1908, were republished 
in 1952 with a series of corrections in 


the tables. The 1952 revision 


Iron Pipe Research Assn., but, since 


was 
made with the cooperation of the Cast — 


the document was published, discrep- _ 


ancies have been disclosed to which at- 


tention had not previously been called. 


Accordingly, a very careful revision of = _ 


the 1952 tables and dimensional draw-_ 


ings is in progress, and the new ma- 


terial will be criticized, prior to pub- | 


lication, 
conceivably have 
upon the subject. 

C200 Series—Steel Pipe. The sec- 
tion of the Specifications for Cement- 
Mortar Protective Coating for Steel 
Pipe—C205-41 relating to field appli- 
cation of coating was withdrawn by 
official action Jan. 1951. As of 
Dec. 31, 1953, the text of the “Tenta- 
tive Standard Specifications for Ce- 
ment-Mortar Lining in Place of Water 
Pipe 16 in. and Over” was transmitted 
by H. Arthur Price, Vice-Chairman, 
Steel Pipe Committee. This document 
requires approval by the Water Works 


valid 


information 


by every agency that could 


Practice Committee before it can be | 


considered by the Board and published. 
As presently drawn, the specifications 
may be used to govern the relining of 
either steel or cast-iron water pipe in 
place. Committee A21 was invited to 
share in the preparation of the text but 
declined. It was made plain, however, 
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that the document, when prepared by 
the Steel Pipe Committee, would be 
reviewed by A21 in a cooperative spirit 
and with the intention to assist in mak- 
ing the final text fully useful. 

C207—Steel Pipe Flanges. The 
specifications presented in the first re- 
port of this committee were approved 
and published in October 1952. The 
committee, under the chairmanship of 
H. O. Hill, is developing standards for 
flanges for pipe sizes larger than 48 in. 
No other steel pipe documents have 
been revised during 1953. 

The Steel Pipe Manual, which R. 
E. Barnard has had in preparation for 
several years, is approaching its final 
form. Plans for publication will be 
fully outlined by memorandum to the 
Officers and Directors when such ac- 
tion is indicated. 

C300 Series—Reinforced Concrete 
Pipe. Specifications for Reinforced 
Concrete Water Pipe—Noncylinder 


Type, Not Prestressed—C302 were 


advanced to Standard in May 1953. 
The earlier documents, C300 (Steel 
Cylinder Type, Not Prestressed) and 
C301 (Steel Cylinder Type, Pre- 
stressed), were revised and made 
Standard in June 1952. 

A modification of C301—52 has been 
proposed by the working committee. 
It has been found that, under certain 
conditions, there are advantages in en- 
casing the steel cylinder within concrete 
to form the core and winding the wire 
around the concrete exterior of the core 
rather than forming the core by placing 
a concrete lining within the cylinder 
and winding the wire around the cylin- 
der, as now specified. This modifica- 
tion in the manufacture of prestressed 
cylinder pipe permits making satisfac- 
tory pipe in sizes larger than those 
covered currently by C301; also, the 


method offers distinct advantages i 
constructing the larger sizes now cov 
ered by C301, that is, 42-54-in. pipe 
(Negative votes on the propose 
changes by members of the Commit 
tee on Water Works Practice have le 
to deferment of action upon this docu- 
ment. Discussion of the matter will 
proceed. ) 

It should be noted that there is pres 
ently a worldwide discussion of th 
failure of a prestressed reinforced con 
crete pipeline at Regina, Saskatche 
wan. There is current litigation be 
tween the contractor and the city ove 
the rejection of the pipe. It shoul 
also be noted that the production o 
the pipe did not follow any one of th 
AWWA specifications. It should fur 
ther be noted that no comparable fail 
ure has occurred when reinforced con 
crete pipe was produced in conformit: 
with AWWA specifications. 

CI00—A sbestos-Cement Pipe 
After negotiations and _ discussion 
which were carried on intermittentl: 
for more than 10 years, specification 
for asbestos-cement pipe for under 
ground service were approved and pub 
lished as Tentative in the July 195. 
JourNAL. Approval of the text a 
published obligates the working com 
mittee to continue its efforts to clarif: 
certain sections of the text before it 
is advanced to Standard status. 

C500—Gate Valves. The Tentative 
Specifications for Gate Valves for Or 
dinary Water Works Service, pub 
lished in the September 1952 JouRNAI 
are subject to further exploration be 
fore advancement to Standard. Ther 
are open questions concerning: [1] the 
composition of the bronze stem when 
exposed to high-pH water; and [2] 
certain details of geared valves. It i 
hoped to answer these questions durin; 
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1954, so that the document can be 
made Standard. 

C501—Sluice Gates. This commit- 
tee has been reactivated with Charles 
H. Capen as chairman. The other 
members of the committee are: D. M. 
Belcher, J. C. Detweiler, H. W. Gris- 
wold, D. D. Gross, V. C. Lischer, N. 
G. McDonald, and Leslie Paul. 

C502—Fire Hydrants. The speci- 
fications as revised were approved in 
March 1953 and published in the May 
1953 JouRNAL. They became effective 
as the basis for purchase on Sep. 1, 
1953. The same text, with certain 
additions involving hydrants used for 
private fire protection service, is now 
proposed for adoption by the National 
Fire Protection Assn. 

C504—Butter fly Valves. (The num- 
ber “C504” has been assigned in ad- 
vance.) A new committee, headed by 
Fred G. Gordon, was set up in mid- 
year 1953 to develop specifications for 
this increasingly useful type of unit. 
The first draft of the specifications is 
in circulation among the committee 
membership, and a report of progress 
is scheduled for the technical sessions 
at the 1954 Convention. In addition 
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contains enough excess alkaline mate- 
rial to be bacteriostatic for organisms | 


of the coliform group. A specification 


ior asbestos pipe-yarning material is. 


Al 


needed, and one will be prepared for — 


AWWA promulgation. 


The Ameri- 


can Society for Testing Materials has a 


specification for asbestos yarn (ASTM 
D299-52T) for use in the textile in- 
dustry. 


Following the rejection by the US” 


Dept. of Commerce of the proposed 


commercial standard for treated jute, 


the processors have made no effort to 
carry on the discussions. Jute there- 
fore remains a nonacceptable material 


for yarning bell-and-spigot water pipe. 
The ASTM has issued a specification 
for twisted or braided jute (ASTM © 
D739-52) for use in the textile indus-— 


try. 
sanitary quality of the jute. 

No developments have occurred 
that indicate the propriety of making 
changes in the references to sulfur 


It contains no references to the — 


jointing compounds as they appear in K, 
the Specifications for Installation of | 


Cast-Iron Water 


Mains—AWWA 


C600. This document, published in 


December 1949, remains Tentative and 


to Chairman Gordon, the members of 
the committee are: G. E. Arnold, J. B. 
Drab, R. E. Hemborg, D. W. Hop- 


should continue so at least for the year yi 5% 
1954. 
C601—A Tentative Procedure for — 


kins, W. A. Kunigk, R. J. Saar, E. A. 
Schmitt, and R. W. Sawyer. 

C600—Installation of Cast-Iron Wa- 
ter Mains. A new section, “Directions 
for Installing Mechanical-Joint Pipe,” 
has been prepared and will be added to 
the text when fully approved. 

A special research project has been 
devoted to asbestos yarning material by 
the Black Labs., Gainesville, Fla. It 
has shown that, not only is the asbes- 
tos not a favorable site for bacterial 
growth, but the product as fabricated 


Disinfecting Water Mains. This val- 
uable document, first published in 
1947, was revised, approved in March 
1953, and published in August 1953. 
The text had been scrutinized by many 


informed individuals before it was ap-— 


proved. As it now stands, it is a well 
balanced series of directions which, if 
followed, will assure the delivery of 
safe water through newly installed or 
repaired water mains. The procedural 
document has been published along 


with an interpretative statement by — 
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Marshall P. Crabill, who so compe- 
tently carried on the studies and dis- 
cussions related to the revised text. 

C700 Series—Meters. The Com- 
mittee on Meter Specifications was re- 
activated during 1953, with James G. 
Carns of the American Water Works 
Service Co. as chairman. The com- 
mittee will concern itself with two ma- 
jor questions. The first will be the 
development of a recommended standby 
order for the US Dept. of Commerce 
to issue if it becomes necessary to re- 
strict the use of critical materials. The 
restriction order which was approved 
in January 1951 has recently been re- 
scinded by AWWA, as the controls 
under National Production Authority 
procedure expired on Jul. 31, 1953. 
The second phase of the committee’s 
activity will be a revision, where de- 
sirable, of the current specifications is- 
sued by AWWA. 

In addition to Chairman Carns, the 
“consumer” members of the committee 
are: M. B. Cunningham, A. P. Kur- 
anz, W. E. MacDonald, H. W. Nie- 
meyer, G. C. Sopp, W. V. Weir, and 
Henry Wilkens. The NEWWA rep- 
resentatives are: Reeves Newsom, F. 
S. Brainard, and R. H. Ellis. The 
Manufacturers Advisory Committee 
consists of: R. R. Anderson (Worth- 
ington-Gamon), H. F. Barrett (Buf- 
falo), W. B. Cambridge (Hersey), F. 
G. Hundley (Neptune), J. E. John- 
ston (Badger), and J. F. O’Grady 
(Rockwell). 

D101—Recommended Practice for 
Inspecting and Repairing Steel Water 
Storage Tanks, Stand pipes, Reservoirs, 
and Elevated Tanks. This document 
was revised and approved as Tentative 
in May 1952. It was advanced to 
Standard in May 1953. 


D102—Recommended Practice for 
Painting and Repainting Steel Water 
Storage Tanks, Standpipes, Reservoirs, 
and Elevated Tanks. This document 
was revised and approved as Tentative 
in May 1952. It was further revised 
in June 1953. 

H. O. Hill, Chairman, Working 
Committee on Steel Water Storage 
Tanks, represents AWWA on the 
Steel Structures Painting Council. 
This organization has just developed 
and published Volume 1 of the Steel 
Structures Painting Manual, with the 
title “Good Painting Practice.” The 
text covers surface preparation of steel, 
quality control of paints, and shop 
painting in fabricating plants, as well 
as painting of bridges, water tanks, 
pipelines, and industrial plants. The 
text is useful as background material 
for AWWA specifications for painting 
water tanks and for protective coating 
of steel pipelines. 


Water Resources Division Commit- 
tees and Task Groups 

E2.A—W eather Control. The chair- 
man of this task group will conduct a 
survey of legislative proposals and ac- 
tion in the various states prior to the 
1954 Convention and will report at 
that time. The technical program at 
the 1954 Convention will include one 
session devoted to weather observation 
and weather control. 

President Eisenhower, on Dec. 9, 
1953, appointed a National Advisory 
Committee on Weather Control, con- 
sisting of Chairman Howard T. Or- 
ville, Capt., US Navy (Retired), Long 
Green, Md.; Joseph J. George, Atlanta, 
Ga.; Lewis W. Douglas, Sonoita, 
Ariz.; Alfred M. Eberle, Brookings, 
S. D.; and Kenneth C. Spengler, Ar- 
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E3.A—Watershed Protection and 
Erosion Control. Chairman Burton S. 
Grant presented a general statement 
concerning the subject at the 1953 Con- 
vention (published in the August 1953 
JourNAL). No special activity is at 
present in progress. 

E4.A—Deep Wells. In 1952 there 
was added to the Standard Specifica- 
tions for Deep Wells—A100-46 a sec- 
tion on “Sealing Abandoned Wells.” 
No criticism or comment has been re- 
ceived which would lead to changes in 
the added section, and it was therefore 
advanced to Standard in July 1953. 

E4.C—Underground Waste Dts- 
posal and Control. The second report 
of this task group was published in 
the December 1953 JourNAL. The 
group holds the opinion that its func- 
tion has been completed. The officers 
of the Water Resources Division do 
not agree, believing that pollution of 
ground water is still a serious prob- 
lem; that many states do not yet exer- 
cise effective control over such pollu- 
tion; and that more organized investi- 
gation and publicity must be carried 
on before the concern of AWWA with 
the problem can be satisfied. 


Water Purification Division Com- 
mittees and Task Groups 


E5.B—Manual of Water Quality 
and Treatment. ‘Three special task 
groups were organized late in 1951 to 
bring up to date the chapters on aera- 
tion, mixing and sedimentation, and 
filtration. The task groups have their 
work well in hand and some of it nears 
completion. 

During 1953 the Sanitary Engineer- 
ing Div. of the American Society of 
Civil Engrs. proposed that ASCE 
Manual 19 on water filtration be re- 
written, jointly with AWWA. Ray 
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L. Derby, who has been chosen by 
ASCE to head the work, proposes to 
associate himself with the chairmen of 
the three AWWA Task Groups men- 
tioned above and embody, in the new 
Manual 19, the fruits of their work. 
It appears proper to consider that 
ASCE Manual 19 was, in its first edi- 
tion, and is proposed also to be in its 
second edition, a manual of design. 
The AWWA Manual of Water Qual- 
ity and Treatment is primarily con- 


TABLE 1 


Specifications for Water Purification 
Chemicals 


In Made 
Specification Journat | Standard 
B200—Sodium Chloride . 198 May 
B201—Soda Ash i May 
B202—Lime 
B250—Cation Exchanger May 
Test Procedures* 
B300—H ypochlorites 
B400—Ammonium Sulfate Nov. May 
B401— Bauxite 4 May 
B402—Ferrous Sulfate * § May 
B403—Alum 
B404—Ferric Sulfate in hands of referee 
B405—Sodium Aluminate in preparation 
B406—Silicates for Activated | in preparation 
Silica 
B500—Trisodium Phosphate | Jun. 1950] May 1953 
B501—Caustic Soda Dec. 1951 | May 1953 
B600—Activated Carbon Feb. 1951 | May 1953 
B601—Sodium Pyrosulfite Jan. 1954 
B602—Copper Sulfate in hands of referee 
B701—Sodium Fluoride Sep. 1950 | revision 
pending 
B702—Sodium Silicofluoride approval pending 
B703—Fluosilicic Acid final draft submitted 


* This is not a specification for the material. 


cerned with operation, both in theory 
and practice. There appears to be 
reasonable basis for joint action in re 
vising Manual 19, and discussions on 
procedure have been carried on. [The 
Board has approved the joint enter- 
prise. | 

E5.1—Specifications and Tests for 
Water Purification Chemicals. This 


committee is under the general direc- 
tion of James E. Kerslake. Twelve 
documents had been published by the 
end of 1953; one was included in the 


: 
§ 
= 
= 
7 
é 


COM MITTEE REPORT 


January 1954 JouRNAL; one more is 
under revision; the approval of a new 
document is pending; and five more 
are in process (see Table 1). 

E5.6—S pecifications for Filtering 
Materials. The committee document, 
B100, was briefly revised, approved in 
June 1953, and published in July 1953. 

E5.7—Potable-Water Storage Res- 
ervoirs. The year 1953 brought to a 
conclusion the 5-year task of apprais- 
ing the limitations of open-air storage 
and formulating a report covering the 
protection of both open and covered 
water storage reservairs (published in 
the October 1953 JouRNAL). To E. L. 
Bean goes great credit for bringing to 
a conclusion the work initiated by N. 
J. Howard. The assignment was a 
difficult one. The development of the 
final text involved not only broad un- 
derstanding of the problem but also 
the use of great care in emphasizing 
the values of reservoir cover without 
condemning existing reservoirs that 
are not covered and are reasonably sat- 
isfactory to the consumers of supplies 
derived from them. In accordance 
with a letter-ballot of June 11, 1953, 
the committee was discharged. 

E58—Disposal of Wastes From 
Water Purification and Softening 
Plants. In the November 1953 Jour- 
NAL, the sixth and final report of the 
committee (appointed in 1946) was 
published. The series of reports in- 
cluded: 

1. “Lime and Lime-Soda 
Disposal,” by William W. 
1947 JourNnaL) 

“Brine Disposal From Sodium 
ie Softeners,” by Paul D. Haney 
(December 1947 JouRNAL) 

3. “Disposal of Wash Water From 
Purification Plants,” by Harry R. Hall 
(December 1947 JourNAL) 


Sludge 
Aultman 
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4. “Lime and Lime-Soda Sludge 
Disposal,” by A. P. Black (September 
1949 JOURNAL) 

5. “Brine Disposal From Cation- 
Exchange Softeners,” by Paul D. 
Haney (September 1949 JouRNAL) 

6. “Disposal of Wastes From Fil 
ter Plants and Coagulation Basins, 
by John B. Dean (November 1953 
JOURNAL). 

All of these studies and reports are 
professionally creditable to the com- 
mittee and to the Association. For 
the time being, the task is completed 
and the committee should be dis- 
charged. When the third edition of 
the Manual of Water Quality and 
Treatment is prepared, it will be ap- 
propriate to bring up to date and con 
solidate these separate reports into 
single chapter of the manual. 

E5.10—Fluoridation Materials and 
Methods. Charles R. Cox was ap- 
pointed chairman to replace O. J. 
Muegge, who requested to be relieved 
of the chairmanship but expressed will 
ingness to remain as a committee mem 
ber. Franz J. Maier has been added 
to the committee. The committee is 
making a census of additional cities 
that began the fluoridation of their sup 
plies in 1953. 

E5.13—Molecular Filter Mem 
branes. This task group was activate 
in 1953 with J. E. McKee as chair 
man. The other members are: R. L 
Derby, R. E. Noble, Lee Streicher, 
and Alexander Goetz. The task group 
worked very diligently and completed 
its report in time for publication in the 
November 1953 JouRNAL. 

The Water Purification Division set 
up two new task groups in 1953: 

E5.14—Survey of State Regulation 
on Water Treatment Plant Design. 
Personnel have not yet been selected. 
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E5.15—Effects of Synthetic Deter- 
gents on Water Supplies. Paul D. 
Haney has been appointed chairman. 
The other members of the task group 
are: R. L. Culp, J. D. Enright, W. D. 
Hatfield, H. E. Lordley, and J. C. 
Vaughn. 

Each of these two groups faces an 
important study. The effect of syn- 
thetic-detergent wastes in streams has 
become very serious in England and 
is beginning to manifest itself in vari- 
ous parts of the United States. High- 
level and prompt study of this prob- 
lem is essential. 
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J10—Intersociety Corrosion Com- 
mittee. This committee, which is 
staffed and coordinated by the Na- 
tional Assn. of Corrosion Engrs., acts 
as a clearinghouse for information con- 
cerning studies of corrosion carried on 
under the leadership of various soci- 
eties and associations in North Amer- 
ica. The committee meets once each 
year and issues a consolidated report 
annually. 

J16—Back flow Preventers. This is 
a joint committee of AWWA and the 
Conference of State Sanitary Engrs., 
organized during 1952 to consider the 


performance of backflow preventers. 


Joint Commitees 


J1—Standard Methods. ‘The prepa- 
ration of the tenth edition of Standard 
Methods for the Examination of Water, 
Sewage, and Industrial Wastes has not 
been fully completed. All material is 
in the hands of the correlating editor, 
and publication is expected by midyear 
1954. The delays in completion have 
been occasioned by the fact that a more 
complete reexamination and revision of 
the text than customary has been made. 
The forthcoming edition, for the first 
time, includes among the sponsors the 
Federation of Sewage and Industrial 
Wastes Assns., which joins the Ameri- 
can Public Health Assn. (the original 
sponsor) and AWWA (cosponsor 
since 1925). 

J2—Joint Boiler Feedwater 
search Committee. This interassocia- 
tion activity, set in motion many years 
ago by Sheppard T. Powell, is spon- 
sored by six organizations. Its present 
leadership is principally in the mechan- 
ical engineering and boiler-manufactur- 
ing field. Its activities center about 
high-pressure boiler operations and re- 
lated problems. 


Re- 


‘ Although there was active interest in 


this field before the committee was 
established, no work has yet been done 
by the joint group. Representing 
AWWA are Andrew T. Dempster, 
Richard H. Ellis, and Ray L. Derby. 
Representing CSSE are Paul J. 
Houser, E. C. Meredith, and C. I. 
Sterling Jr. 

J20—Joint Committee on Chlorine 
Supply. This interassociation and in- 
teragency group, under the chairman- 
ship of Warren J. Scott and with R. J. 
Faust as secretary, completed its first 
major project during 1953, a report on 
‘Recommended Procedures in the Use 
of Chlorine at Water and Sewage 
Plants,” published in the October 1953 
JOURNAL. 


ASA Committees 


The AWWA is represented on a 
group of committees operating under 
ASA jurisdiction. The record of their 
1953 activities follows: 

B58—Deep Well Turbine Pumps. 
The AWWA is the sponsor for this 
project, which includes representatives 
from nine associations and federal 
A final report was sent to 
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committee members in June 1953. 
Three conferences have since been held, 
and final action is set for early 1954. 

A13—Scheme for the Identification 
of Piping Systems. A proposed revi- 
sion of the committee document was 
submitted in August 1953. It appears 
that the document will be approved and 
published during 1954. 

B16.5—Steel Pipe Flanges and Fit- 
tings. A final revision was submitted 
in October 1953 to a board of review, 
was approved by ASA, and was pub- 
lished in December 1953. 

B31—Code for Pressure Piping. 
The current document was published 
in 1951. Supplement No. 1 was sub- 
mitted to committee members in March 
1953. 

K61—Storage and Handling of An- 
hydrous Ammonia and Ammonia Solu- 
tions. Ata meeting on Mar. 31, 1953, 
revisions of certain sections were dis- 
cussed and approved. The chairman 


was instructed to prepare a redraft and 

submit it to the committee members. 

No final action has been reported. 
Y1—Standardization of Abbrevia- 


tions. 
1953. 

Y10—Letter Symbols. Proposed 
standards for radio were submitted in 
June 1953. Proposed standards for 
acoustics were submitted in October 
1953. 

Y32—Graphical Symbols and Desig- 
nations. Proposed standards for elec- 
trical diagrams were submitted in July 
1953 but have not yet been issued. 

24.2—Standards for Drinking 
Fountains. A revision of the 1942 
standard was submitted in May 1953. 
The text has not been finally approved. 

Z48—Marking Compressed Gas 
Cylinders. No activity was reported 


No activity was reported during 


Consideration is being given to the 
organization of a joint AWWA-ASCE 
committee on spillway design and ca- 
pacities. 

Consideration is also being given to 
a special task group study of the serv- 
ice rendered by tar enamel bituminous 
coating applied to the inside of steel 
pipe. The Cast Iron Pipe Research 
Assn. is at present supporting research 
looking toward the development of a 
more satisfactory coating for cast-iron 
pipe to take the place of the current 
bituminous or previous coal-tar dip. A 
study of breaks in cast-iron pipe has 
previously been authorized and it is 
seriously hoped that it will be under- 


taken during 1954. 


There are two aspects of standandi- 
zation activities which merit consid- 
eration. One is the method of study 
and approval of all working-committee 
documents by the Water Works Prac- 
tice Committee and the Board of Di- 
rectors. The second is the necessity of 
study of standards by the membership 
and the propriety of formally filing 
comments and suggestions for revision 
with the Secretary of the Association 
and, through him, with the Correlating 
Committee and the appropriate work- 
ing committee. 

The “AWWA Standardization Pro- 
cedure,” which was most recently pub- 
lished in the 1953 Reference Edition of 
the AWWA Directory (pages 21-26), 
merits careful study by all who serve 
on committees or task groups and also 
by the membership at large. The or- 
ganization and approved operating rou- 
tine of working committees are outlined 
in Article 3 (pages 22 and 23) and 
should be familiar to every committee 
member. 
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After a working committee has com- 
pleted its work on a standard or a rec- 
ommended procedure, it is filed with 
the Secretary and by him with the 
Committee on Water Works Practice 
for its approval. After approval by 
the Water Works Practice Committee, 
the document must be approved by the 
Board of Directors before it can be 
published as an Association standard. 

It must be understood that working 
committees are selected carefully so 
that the group as a whole is especially 
well informed on the subject assigned 
to it. With the basic competence 
which the members of any working 
committee have, there can be no ques- 
tion that their knowledge of the sub- 
ject matter of their study and report 
is better than that of the Correlating 
Committee or the Board of Directors. 
Why then should not a working com- 
mittee’s recommendations be accepted 
without further ado and published as 
an Association standard? The answer, 
in brief, is that it is better to catch an 
error before it becomes public. Errors 
once public are very difficult to over- 
come. It must also be understood that 
the working committee is not always 
unanimous in its final recommendation 
of specifications. It frequently takes 
months, and even years, for a commit- 
tee to come forward with a report for 
which there can be a substantial major- 
ity acceptance. 

The membership of the Water 
Works Practice Committee is carefully 
selected with a view to competence in 
the widely diversified fields covered by 
all the working committees. Some- 
times the Water Works Practice Com- 
mittee’s discussion indicates a means 
by which a specification under consid- 
eration can be improved. Such sug- 
gestions are communicated to the 
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working committee and frequently are 
adopted. The end result that the wa- 
ter works industry have the best pos- 
sible specifications is thereby promoted. 

The routine of approval seldom fails 
to develop questions, which, when an- 
swered, result in a clarification of the 
document. The further fact that the 
fifteen members of the Water Works 
Practice Committee and the 40 mem- 
bers of the Board are required to study 
such documents gives broad assurance 
that no detail of a proposed standard is 
given undue or incorrect emphasis. 

In earlier years all standards had to 
be approved at meetings of the Water 
Works Practice Committee and the 
Board. Discussion in open meetings 
often produces understanding that 
letter-ballots cannot produce. Thus, 
the standardization procedure requires 
that, in a meeting, two-thirds of the 
Board shall approve; but, when a let- 
ter-ballot is employed, eight-tenths of 
the entire Board membership (32 out 
of 40) must approve. Hence, when a 
committee makes a report that may be 
subjected to special study and defer- 
ment of final action until an open dis- 
cussion is held in a meeting, the re- 
leased document must be considered 
more to the credit of the committee 
than it would be if it had not run the 
gauntlet of critical examination. 

Those who observe its work con- 
sider that the standing of AWWA in 
the technical field is rising. The care 
taken to scrutinize its standards is to 
the credit of AWWA and all its work- 
ing committees. The very evident de- 
sire of manufacturers of water works 
components to be able to base the sale 
of their products upon AWWA stand- 
ards is a further tribute to the work 
done by its committees. 
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The second aspect of standardization 
work that merits consideration is the 
need for study, comment, and criticism 
of a document after it has been pub- 
lished. All standards, when first de- 


veloped or revised, must remain tenta- 


tive for at least a year. This proba- 
tionary period is established to give the 


- members of the Association who pur- 


chase or operate in accordance with 
specifications or procedural documents 
an Opportunity to question the mean- 
ing of sentences or paragraphs or to 
_ discover some practical error or defi- 
ciency in the document as published. 

For example, the revised specifica- 
tions for gate valves were published in 
September 1952. Only one member 
of AWWA has filed any questions con- 
cerning the document. Can it be 
nearly perfect? How many of those 


sO 


Jour. AWWA 
who distribute a lime-softened water 
have taken into account the note in 
the text which points out that bronzes 
with high zinc content deteriorate in 
such water much more rapidly than low 
zinc content bronzes? 

Are the 1953 specifications for fire 
hydrants considered perfect? Surely 
someone should be able to find an error 
in the text. No one has yet said so, 
however. 

This statement is a plea for a more 
critical attitude on the part of the 
Association’s members. Improvement 
grows out of constructive criticism. 
Comments, when indicated, should be 
filed with the Secretary of the Asso- 
ciation. He, in turn, will transmit 
them to the appropriate person or per- 
sons. Such action on the part of the 
membership will help the industry. 
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For the Year Ending December 31, 1953 — 


Report on Publications 


S 


A report on the publishing activities of the Association for the year 
ending Dec. 31, 1953, submitted to the AWWA Board of Directors on 
Jan. 18, 1953, by Eric F. Johnson, Asst. Secretary—Publications. 


URING 1953 a revised advertis- 

ing section format permitted a 
reduction in the overall size of the 
JouRNAL, even while the number of 
pages devoted to technical articles was 
being significantly increased. In this 
way, it was possible to give members 
more JOURNAL content at the same 
time as an adjustment was being made 
to hold down expenditures in the face 
of ever increasing costs of printing and 
production and the threat of reduced 
advertising income. Sales of all books 
declined, in some part for lack of any 
special advertising, but the availability 
of the new cast-iron pipe standards 
pushed specifications sales to record 
highs that increased overall publication 
receipts 33 per cent over 1952. Mean- 
while, too late in the year to affect in- 
come, two new booklets, which promise 
to be exceptionally popular and profit- 
able, were issued. With at least two 
new manuals in prospect and the tenth 
edition of Standard Methods now well 
on its way, the future holds promise of 
even greater expansion of the Associa- 
tion’s publication activities. 


1. The Journal 

a. Contents. Despite an increase of 
160 pages of technical articles, the total 
number of JOURNAL pages was reduced 
to 2,560 in 1953 from 2,608 in 1952. 
It was a limited program of facing ad- 
vertisements, together with space econ- 


omies in the handling of abstracts and 
other “Percolation and Runoff” mate- 
rial, that was primarily responsible for 
the 15 per cent cut which brought the 
advertising section down from 1,390 
pages in 1952 to 1,182 last year. The 
other factor was a slight drop in adver- 
tising insertions. 

In the revised format, text pages 
during 1953 totaled 1,378, compared 
with 1,218 in 1952, restoring to its pre- 
war size the JOURNAL’s selection of 
technical articles and information. In- 
cluded in this selection were a total of 
139 items, 33 of them AWWA and 
other official documents or reports and 
106 of them technical articles—21 from 
the Annual Conference, 61 from section 
meetings, and 24 from other sources. 
The fact that the number of articles 
published represents a reduction from 
121 in 1952, in the face of a 13 per cent 
increase in space allocated, is less a 
measure of long-windedness than of 
the tendency toward panel discussions, 
which found 178 authors collaborating 
on the 106 articles. Then, too, the 122 
pages devoted to the “Survey of Op- 
erating Data for Water Works in 
1950” and its analysis consumed a 
considerable portion of the additional 
space. 

The abstracts section suffered a de- 
crease, though not as serious as the 
reduction from 146 to 85 pages would 
seem to indicate. Part of that differ- 
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ence is the result of a reduction in type 
size and an increase in the width of 
the column used. Thus, the actual 
change was 23 pages—still a serious 
loss which, it is hoped, can be made 
up during 1954. 

b. Cost. Despite the 48-page reduc- 
tion in size, the JOURNAL cost approxi- 
mately 7 per cent more in 1953 than it 
did in 1952. Primarily, the increase 
was the result of higher printing prices 
—an average rise of 4 per cent. But 
the increase in the number of copies 
printed, averaging approximately 400 
more than the 11,189 of 1952, and the 
very expensive typesetting involved in 
publishing the “Survey of Operating 
Data” are also reflected in the rise. 

Working at the end of the year un- 
der a printing price index of 201.2 and 
a paper cost index of 196.9 (based on 
1943 rates), the Association was pay- 
ing an average of 47.5 cents per copy 
for a JOURNAL that averaged 217 pages 
per issue in 1953, compared with 45.9 
cents per copy for 221-page issues in 
1952. The cost per 1,000 pages of 
printing also rose, from $2.071 in 1952 
to $2.185 in 1953, the largest increase 
since 1949. Reflected in these unit 
costs, together with the rise in print- 
ing rates, is the expensive typesetting 
mentioned above, as well as the gen- 
erally greater expense of text over ad- 
vertising section material ; the text sec- 
tion now accounts for 54 per cent of 
the pages as against only 47.7 per cent 
in 1952. 

For 1954, with the 2 per cent print- 
ing price increase of last September ap- 
plied for the full year and with in- 
creases in paper and engraving prices 
in prospect, a budget of $69,500—only 
$1,500 more than the 1953 budget, but 
approximately $3,500 more than actual 
1953 expenditures—is proposed. 

c. Income. With advertising inser- 
tions taking a il dip, JOURNAL in- 
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come leveled off during the year. Com- 
pensating for the 2.6 per cent drop in 
insertions (from 879 pages in 1952 to 
856 in 1953), the effect of the first full 
year at the 1952 rate schedule was to 
bring income up to the 1952 figure— 

35,167.00 in 1953 compared with $85,- 
146.50 in the previous year. But this 
was almost $2,500 short of the $87,500 
anticipated. Meanwhile reprint income 
was down 12 per cent, to $4,899.45; 
but nonmember subscription income 
was up by the same proportion. In- 
come from that portion of member dues 
allocable to JouRNAL subscriptions, of 
course, had another banner year, ow- 
ing to a net growth of 543 members. 

Whether or not the slight pause in 
advertising growth means anything 
more than pauses in the past is diffi- 
cult to say. The fact that other publi- 
cations in the field have experienced 
somewhat similar setbacks may indi- 
cate that it does. On the other hand, 
with so many people looking so hard 
for signs of recession, it is almost im- 
possible not to see some. It was with 
this situation in mind, however, that 
the Executive and Finance committees 
approved holding the 1954 rate in- 
crease to less than 10 per cent, instead 
of the 15 per cent originally tied in 
with the 18 per cent increase in cir- 
culation. At any rate, contract receipts 
for 1954 advertising have been encour- 
aging enough to support an estimate of 
$90,000 for the year. 

d. The future. For further in the 
future, other plans for the JouRNAL 
are being considered. First, for 1955, 
the possibility of using pictures of au- 
thors on the first page of articles is 
being explored, with the thought of 
providing greater recognition to au- 
thors and more human interest and a 
more attractive makeup for the Jour- 
NAL. Also, in view of the fact that the 


contents page has now ' been moved up 
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to the first page of the issue, a return 
to the use of the picture cover, discon- 
tinued in 1950, is being considered. 
The only real objection to the picture 
cover used in 1949 was the fact that it 
made it too difficult to find articles, as 
the contents were then listed among the 
advertisements on page 11. This ob- 
jection was overcome in the revision 
of the advertising section format last 
year. The use of author pictures 
would add approximately $500 to the 
production cost of the 1955 JouRNAL, 
and the use of cover pictures another 
$250. Although a final decision on 
these matters can be postponed till 
September 1954, the Board’s early con- 
sideration and comment will be appre- 
ciated. 

For the more indefinite future, 
thought is being given to the possi- 
bility of breaking up the JOURNAL into 
two publications—one, on the order of 
Civil Engineering, to include news, ab- 
stracts of papers, special features, As- 
sociation affairs, and advertising, and 
the other to include complete papers as 
presented at section meetings and con- 
ventions. Advantages suggested for 
the splitup are that it would provide 
an attractive, newsworthy publication 
offering the kind of material that mem- 
hers would be inclined to read upon 
arrival, thereby also providing a ve- 
hicle for such material as is now in- 
cluded in Walling Water, Defense 
News, and other letters and bulletins 
issued by the AWWA office. The 
thought is, of course, that this pub- 
lication would be in the 9 X 12-in. 
size that is more attractive to advertis 
ers, thus boosting advertising income 
enough to pay for the Proceedings, 
which would issue on a quarterly basis 
as a record of solid accomplishments 
in the field. On the other hand, such 
a splitup would undoubtedly reduce 
the readership of the serious articles. 
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And, though it would probably increase 
income in selling more—and more ex- 
pensive—advertising, it would cer- 
tainly also necessitate considerably 
greater expense for an enlarged staff, 
as well as for the enlarged publications. 

On the whole, the justification of 
such a change would have to lie in 
greater service rather than in a better 
financial position, and it would carry 
with it the very definite possibility that 
expansion of service would have to 
be accompanied by an increase in what 
have long and widely been considered 
AWWA’s low membership dues. A 
great deal of careful study is required 
to weigh the advantages and disadvan- 


tages of such a proposal. 


2. The Directory mee 


The first Reference Edition of the 
Directory, which included such items 
as the Association Constitution, By- 
Laws, and related documents, the Buy- 
ers’ Guide, the Directory of Consult- 
ants, and an interim list of new and 
reinstated members, was issued with 
the September 1953 JourNaL. AIl- 
though it had been planned to split 
the Directory material into two equal 
sections, this first odd-year issue was 
just a little more than half as large as 
the 1952 membership list edition—136 
pages, compared with 256. By shift- 
ing the committee lists into the next 
odd-year issue and by some consolida- 
tion of present membership listings, it 
is expected to make the two editions a 
little closer in size in the future. 

With the wide discrepancy in size 
and in the type of material included, 
the two editions are difficult to com- 
pare. It is interesting to note, how- 
ever, that with total costs at $8,527 
and $4,415, respectively, for the 1952 
and 1953 issues, costs per 1,000 pages 
were also lower in 1953—$2.56, com- 
pared with $2.70. The — print- 
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_ ing and paper prices of 1953 were more 

than offset by the less expensive type- 

i _ setting involved in producing the ref- 
erence material. Adding the 35.8-cent 
cost per copy of the 1953 edition to the 

: 70. 3 cents per copy of the membership 
— the total cost of publishing the 
es 392 pages of combined Directory was 
a considerably higher than the 71.2 cents 
Lae. it had cost for the 320-page issue of 
1950. It is noteworthy, however, that 
a the net cost per copy of the combined 
1952 and 1953 issues was only 35.7 
a compared with the 37.9 cents 
per copy that the 1950 issue cost un- 
_ der much lower printing rates. The 
difference, of course, arises from the 
fact that two sets of advertisements are 
ve possible with the annual issues; al- 
though the $3,840.50 realized from the 
sale of advertising in the 1953 Direc- 


Po heal did bring the net cost per copy down 
_ to a mere 4.7 cents. Moreover, as ad- 
-vertisers become familiar with the idea 
ee annual editions, insertions are ex- 

pected to increase. 

For 1954, when the membership list 

edition is again to be published, a 

= budget of $9,500 appears necessary, in 

view of the $8,500 cost of the compara- 

ble 1952 edition and the increases in 
_ both membership and prices since then. 

_ Advertising income is again estimated 


at $4, 500, with the a that the 


trifugally cast iron pipe, for a mechan- 
ical joint and pressure fittings for cast- 
iron pipe, for asbestos-cement pipe, for 
fire hydrants, for lime, and for hypo- 
chlorites, as well as a procedure for 
disinfecting mains, were approved and 
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published in the JouRNAL. In addi- 
tion, specifications for pit-cast iron 
pipe and for cement-mortar lining were 
materially revised, although not repub- 
lished in full. All were made available 
in reprint form. 

It was particularly the completion of 
the series of ASA-approved cast-iron 
pipe specifications that occasioned a 
tremendous 1953 demand, boosting 
sales of specifications to $16,693.02, 
more than double the 1952 figure of 
$7,428.68, which, in turn, was more 
than double the 1951 total of $3,603.74 

ot 
growth. With a total of 50 standards 
documents now available and more to 
be issued in the coming year, it is ex- 
pected that sales will continue strong, 
although, with the original demand for 
the cast-iron pipe documents satisfied, 
income is expected to drop to the $10,- 
000 level for 1954. 

Included in the specifications sales 
figures for the past few years have been 
specifications binders, of which the re- 
maining stock of 142 was sold during 
the year. This item is being discon- 
tinued because of the handling and 
shipment problems it created and the 
local availability of satisfactory substi- 


tutes. 


4. Journal Indexes 


In 1953, 32 )pies of the 1881-1939 
index were sold, leaving a balance of 
132 copies in stock. Meanwhile, sales 
of the 1940-44 supplement reduced the 
stock of that item to 25 copies, enough 
to satisfy demands until a substitute is 
in closer prospect. During the year, 
work on a 1940-54 index was advanced 
sufficiently to assure that the bulk of 
the job will have been completed by the 
end of this year, making publication 


early in 1955 possible. 
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5. Standard Methods 


During 1953, despite the imminence 
of a new edition, more than 1,750 cop- 
ies of the ninth edition of Standard 
Methods for the Examination of Water 
and Sewage were sold, requiring two 
additional printings and pushing sales 
of that volume to more than 21,000 
copies in 7 years. Total copies in stock 
at the end of the year were 120, less 
than a month’s supply at the 1953 rate 
of sales. No decision concerning fur- 
ther reprinting has yet been made. 

Work on the tenth edition is pro- 
ceeding rapidly. The manuscript of 
the water chemistry section was given 
a preliminary styling and editing and 
then duplicated for final committee re- 
view during the early part of the year. 
Then, following further revision based 
on the review, it was forwarded to 
the editorial coordinator for integration 
with the other sections of the book. 
Now, with a printer selected and the 
design of the book set, the water sec- 
tion is in the hands of the American 
Public Health Assn. editorial staff for 
final marking for the printer. If all 
goes well, the tenth edition will appear 
in the latter part of 1954. 


6. Accounting Manual 


During the year 32 copies of the 
Manual of Water Works Accounting 
were sold, the big drop from the 152 
copies of 1952 being due primarily to 
lack of promotion. A special effort 
will be made during 1954 to increase 
sales from the stock of 568 copies now 
on hand. 


7. Survival and Retirement Book 


Sales of Survival and Retirement 
Experience With Water Works Facil- 
ities also fell off during the year, 51 
copies being sold, compared with the 
162 of 1952. Stock now on hand 


includes 206 bound copies and 1,000 
unbound. 


8. The Quest for Pure Water 
In 1953, 52 copies of The Quest for 
Pure Water were sold, a drop from 140 


copies in 1952. This left a stock of 
506 bound and 491 unbound copies. 


9. Water Quality and Treatment 


Sales of 425 copies of the second edi- 


tion of Water Quality and Treatment 
during 1953 reduced the stock of this 
volume to 1,294 bound and 4,800 un- 
bound copies. 

mand from college bookstores and the | 
planned stimulation of other demand 


through special promotion, it is ex- 
pected to reduce this stock considerably _ 


before work on the publication of a 
third edition must be undertaken. 


10. British Manual 


Following the cessation of the in- 
tensive promotion of 1952, sales of the 
Manual of British Water Supply Prac- 
tice, for which AWWA is American 
agent, fell off precipitously, from 507 
copies in 1952 to 19 in 1953. It is 
hoped to sell out the remaining 35 
copies in stock through some special 
promotion during 1954. 


11. Willing Water 


In its first year of regular bimonthly © 
issuance, Willing Water presented 48 


pages of information on such varied 
topics as safety, rapid tests for toxic 


materials, fluoridation, and the utility 
relocation problem, in addition to its 
basic message of public relations. Dur-_ 
ing 1954 it is expected to continue this _ 
publication schedule, presenting mate- 
rial of the same basic nature. Expen- _ 
ditures for 1953 were approximately _ 
10 per cent below the $6,000 budgeted. 

With publication costs dependent upon 
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the type of material presented and the 
possibility of distribution with other 
Association mailings, however, the 
same budget is recommended for 1954. 


12. Your Water Supply 


The booklet, Your Water Supply, 
was designed for distribution by water 
utilities to their customers as a public 
relations aid. Giving information on 
how to read meters, how to detect and 
repair leaks, and how to save water, 
the booklet is offered, imprinted with 
the utility’s name, primarily for use as 
an envelope stuffer. 

Announced in the October issue of 
Willing Water, the booklet had piled 
up orders for more than 120,000 cop- 
ies, most of them in 1,000 and 2,000 
lots, by the end of the year. The cost 
of the typesetting was charged to Will- 
ing Water, as the text was first used 
there, but that cost and much more will 
be made up in the margin cleared on 
reprints, despite the fact that prices 
were held to a minimum. Sales dur- 
ing the coming year have been con- 
servatively estimated at $3,500; beyond 
that, sales should remain steady for 
years, because the booklet promises to 
be of continuing value as a public rela- 
tions tool. 


13. The Story of Water Supply 4 


Sent to the Board during the year in 
one of its early drafts, the picture book- 
let, The Story of Water Supply, was 
mailed to all members in what may 
wistfully be designated “the December 
1953 mailing.” Delays on route from 
Cleveland, where it was printed, unfor- 
tunately held up the mailing, but by 
mid-January 1954 the booklet was in 
the hands of all members. 

Designed primarily for distribution 
by water utilities to their junior cus- 
tomers through local school systems, 
the booklet promises also to serve a 


PUBLICATIONS REPORT Jour. AWWA 


variety of public relations as well as 
public information purposes. The $2,- 
000 original cost of development has 
already been paid to the printer, and 
an additional bill of perhaps $300 is 
expected to cover what the printer has 
termed “excess alterations,” resulting 
from the special care with which the 
various drafts of this publication were 
scrutinized and corrected. From the 
spot-check indication that 25 selected 
utilities could use as many as 150,000 
copies, the $5,000 income budgeted for 
1954 may seem conservative, but the 
booklet may take some time in gaining 
acceptance. At any rate, it is felt that 
this item will be a long-time best seller 
among Association publications. = 


14. Manuals 


Suggestions for various Association 
manuals have been considered during 
the year. Two for which definite esti- 
mates have been made are the reprint- 
ing of “Silent Service Is Not Enough!” 
and the proposed safety manual. An- 
other which will be issued during 1954 
primarily as a reprint of a JOURNAL 
article, is the water rates manual 
scheduled to include extracts from the 
classic literature of the field as an ap- 


>) 
di 


pendix to the committee report itself 


_ All will be useful additions to the lis 
AWWA publications. 

Another suggestion being considerec 
is the combination of key articles i1 
various branches of the field to make 
a series of manuals on important sub- 
jects—for instance, collections on valve 
maintenance and repair, on meter 
maintenance practice, on billing anc 
accounting, and on legal problems 
Such manuals could be of great help 
particularly to the small water work 
operator, who must be a master of al 
trades. Before recommendations cat 
be made, further study of the economic 
of the suggestion must be undertaken 
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-‘Report of the Audit of Association Funds 


‘For the Year Ending December 31, 1953 


To the ihe rs of the American Water Works Association: 


The By-Laws require that the Secretary have an audit made annually of 
the books of the Association. 


The records for 1953 have been examined by the staff of Louis D. Blum & 
Co. The complete record of that examination follows. 


Audits have been published in the JouRNAL annually. Since 1942 they have 
appeared in the March issue. 


To THE AMERICAN WATER WorKS ASSOCIATION: whe ae 


We have examined the balance sheet of the American Water Works Association 
as of December 31, 1953, and the related statements of income and surplus for the 
year then ended. Our examination was made in accordance with generally accepted 
auditing standards, and accordingly included such tests of the accounting records and 
such other auditing procedures as we considered necessary in the circumstances. 


In our opinion, the accompanying balance sheet as of December 31, 1953, and the 
related statements of income and surplus present fairly the financial position of the 
American Water Works Association at that date and the results of its operations for 
the year then ended, in conformity with generally accepted accounting principles 
luis on a basis consistent with that of the preceding year. 


Nar Louis D. BLum & Co. 


Certified Public Accountants 
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UDIT OF ASSOCIATION FUNDS Aes 


DECEMBER 31, 1953 


a in Banks and on Hand —$ 47,912.19 


Accounts Receivable: 


Advertising—Journal 

Reprints 

Manual—Water Quality and Treatment 

Other 


Membership Dues 


Inventories: 


Paper stock 5,063.21 
Type metal 1,925.70 © 
Cumulative Index. . . 158.40 
Quest for Pure Water—Baker 1,514.25 
Survival and Retirement (book)... . . 1,128.06 
Manual—Water Quality and Treatment . 4,341.00 
Manual of Water Works Accounting. 846.32 
Manual of British Water Supply Practice 217.00 
Your Water Supply (booklet) 1,028.02 
Sundry specifications 
Back issues—Journals—Vol. 1-45, inclusive (49, 983 copies). 


Back issues—Proceedings—1881-—1913, inclusive (248 copies). . 18,890.31 


_ Office Equipment (less depreciation) 9,776.87 
A Noe Investments at Cost (Schedule 1). 113,540.00 


Accounts Payable... . 
_ Membership Dues—Advance Payments 
c Unearned Subscriptions to Journal 
_ Payable to American Water Works Association Pension System 
oe Reserve for Award Fund (McCord) 
_ Senior Members Contributory Fund 
_ Surplus, per Exhibit C 


Tora LIABILITIES AND SURPLUS 


* Back issues of Journals and Proceedings are inventoried but no money values are assigned to them for 
balance sheet purposes inasmuch as the entire costs were charged oft during the year of publication. The quantity 
shown is in accordance with a tabulation supplied by the Association's printer. 

D red by assignment of the income of US Savings Bonds, Series G, and maturity redemption value of 
_ such bonds in the amount of $20,000. 


a. 4 
< 
. 
40.00 
539.40 a 
ne 
417.57 
— 
45,719.42 
53.02 
g 
$200,006.01 
{om 
i 
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Exuisit A, SCHEDULE 1—INVESTMENTS 
DECEMBER 31, 1953 


Interest atl Quoted Market or 
Description Rate —— Cost Redemption Value 
% : Dec. 31, 1953 


Foreign Securities : 


Province of Ontario. 4 $ 1,000.00 $ 732.50 $ 1,052.50* 
_ Dominion of Canada, 6th 
Victory Loan...... 3 2,000.00 2,000.00 1,983.75t 
Hydro Electric Power Com- 
mission of Ontario. ....... 2.75 5,000.00 5,075.00 4,918.75¢ 
Province of Ontario....... 2,000.00 2,022.50 1,832.50t 
Hydro Electric Power Com- | 
mission of Ontario........| 3 2,000.00 2,020.00 1,970.00t 
Dominion of Canada, 9th 
Victory Loan. .........:. 3 5,000.00 4,775.00 4,831.25t 


United States Securities: 
US Savings Bonds, Series: 


2.5 10,000.00 10,000.00 9,730.00%§ 
2.5 5,000.00 5,000.00 4,910.00t 
* 2.5 10,000.00 10,000.00 9,700.00f 

Son 2.5 3,000.00 3,000 90 2,901.00 
2.5 10,000.00 10,000.00 9,610.00t 
2.5 2,000.00 2,000.00 1,922.00 
2.5 2,000.00 2,000.00 1,916.00t 
2.5 7,500.00 7,500.00 7,117.50t 
| 2.5 1,000.00 1,000.00 962.00t 

2.76 5,000.00 5,000.00 4,960.00 
US Treasury Bills..........| 20,000.00 19,915.00 19,946.00 


$113,540.00 $110,958.75 


* This security is payable in United States funds. 

t bine securities are payable in Canadian funds. Market value represents value in New York in United 
States funds. 

t These amounts represent redemption value on Dec. 31, 1953. 

§ Redemption value and income of these securities assigned to American Water Works Association Pension 
System. 


EXHIBIT B—StTaTEMENT OF INCOME AND EXPENSES 


For THE YEAR ENDED DECEMBER 31, 1953 at 


Operating Income: 


6,797.95 
Convention registration fees...... 


Water and Sewage Works Manufacturers’ Assn................ 
ay 4 Miscellaneous interest income........ 


| 
| 
85,167.00 = 
8.88 4 
ah 


= 
> 
d 
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ToTAL OPERATING INCOME (brought forward) $225,098.88 


Publication Income: 


Manual of Water Works Accounting 
Reprints... ... 

Cumulative Index. 

Membership Certificates 

Proceedings and Journals 

Quest for Pure Water—Baker 

Survival and Retirement (book) 

Manual—Water Quality and Treatment 

Manual of British Water Supply Practice 

What Price Water (booklet) & 

Sundry specifications 

One-half of profit from sales of Standard Methods (book) . eg 3, 431 ‘46 
Miscellaneous income—Cast-Iron Pipe Specifications... .. . 


TotaL PUBLICATION INCOME..... 


TOTAL INCOME forward) 


Directors’ and Executive Committee es: 


Travel expense 
Stenographic expense 


Administrative Expenses: 


Office supplies and services. . . 
Membership promotion... . 
Pension—Secretary Emeritus................... 
Contribution to pension system 
Legal and accounting expenses 
General and special travel 
Federal activities 

Administrative Salaries . 

Committee Expense 


Division and Section Expenses: = 


Section—official travel 
22,628.47 


Journal: 
wins 
Printing 47,035.87 
Production 4,893.80 eg 
14,088.16 
146.74 


4,415.53 70,580.10 
$209,622.33 


wis 
des 
1,113.51 
Directory. . . 
OPERATING EXPENSES (carried forward).......... 
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OPERATING EXPENSES (brought . 


16,328.43 


Membership Dues in Other Associations 1,107.50 
Depreciation of Office Equipment 1,588.91 
Miscellaneous Expenses 285.94 


Cost of Publications Sold: 


Manual of Water Works Accounting : 
Cumulative Index 

Membership Certificates 

Proceedings and Journals 

Quest for Pure Water—Baker................... 

Survival and Retirement (book). . 

Manual of British Water Supply Practice 

Manual—Water Quality and Treatment 

Standard Methods (book). . 


Development Activities : 


Public relations.......... 5,297.19 ah 

Story of Water Supply booklet) . . 2,000.00 

Research promotion. 2,321.91 

Research—asbestos packing. . 850.00 re) 
Survey of Operating Data for 1950 500.00 10,969.10 , 


EXHIBIT C—Surpius For THE YEAR ENDED DECEMBER 31, 1953 


Balance, January 1, 1953 Lae. $123,624.26 
Add: Net income for the year, per Exhibit B 5,022.45 


Balance, December 31, 1953, per Exhibit A $128,646.71 


Varch 1954 

$258,467.79 
$209,622.33 

=ntertainme 
Entertainmer 
= 

"3 =f 

ex 

. Net Income for the Year (transferred to Exhibit C)...................... $ 5,022.45 Lee 
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BALANCE SHEET—DECEMBER 31, 1953 


Liabilities and Reserve for Future Benefits 


Liability for refund of employees’ contributions plus earned interest 
Reserve for future benefits........ 


SCHEDULE DECEMBER 31, 1953 


554.35 
86,000.00 


$82, 054. 47 


$ 5,326.58 
76,727.89 


$82,054.47 


Description Interest Rate Principal 


Maturity 
ate 


Bonds Registered in Name of Administrative 
Committee: 

Series G. . $10,000.00* 
Series G 10,000.00* 
Series G 14,000.00* 
Series K 9,000.00* 
Series K 4,000.00tt 
Series K : 10,000.00T§ 
Series K 3,000.00 || 


Bonds Registered in Name of Association and 
Assigned to Administrative Committee: 

Series G 10,000.00 

Series G : 10,000.00 


$80,000.00 


* Redemption value on Dec. 31, 1953: a 
t Acquired in 1953. 

t Not redeemable until Feb. 1, 1954. 

§ Not redeemable until Mar. 1, 1954. 

|] Not redeemable until Jun. 1, 1954. 


whe American Water Works Association Pension System 
1961 
1962 
1963 
1964 
1965 
1965 
1965 
1956 
1958 
| — | 
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ee. STATEMENT OF RECEIPTS AND DISBURSEMENTS FOR THE YEAR 1953 paid haa 


Item 


Cash 


Reserve for 
Future Benefits 


Liabiiity for Refund 


of Employees’ 
Contributions 


Disbursements: 


Excess of Cash sonal Over Disburse- 


Adjustments for Non-Cash Items: 
Interest credited to employees’ 

counts...... 
Interest accrued ¢ on a bends, ‘Jan. 1, 1953 
Interest accrued on bonds, Dec. 31, 1953 


ac- 


Receipts: 
Association contributions............ $ 4,802.70 $ 4,802.70 
Employees’ contributions........... 1,492.03 $1,492.03 
Interest on bonds...................| 1,765.05 1,765.05 
of Series G bond........ 10,000.00 


17,761.48 


56.00 


298.30 


6,511.75 


(94.05)* | 


(416.25) *+ 
554.35¢ | 


44.05 


94.05 


Investment in Series K bonds... ..... 17,000.00 

Refund of contributions plus interest. . 705.48 ee 
Audit and legal expense... .... 50.00 50.00 


880.60 
4,445.98 


6,555.80 
70,172.09 


298.30 
1,201.82 


Additions to accounts for year.......... 
Balance, Jan. 1, 1953 


Balance, Dec. 31, 


$ 1,500.12 


$76,727.89 


$5, 326. 58 


* Deduction. 


” t Accrued interest receivable as per balance sheet Dec. 
t Accrued interest receivable as per balance sheet Dec. 


31, 1952. 
31, 1953. 


. 
405 
| 
on 


Membership Statement— Year of 1953 


Active Su Junior | Affiliate 


“Total mening Dec. 31, 1952.....| 7,452 § 46 49 8,917 
- Change of grade, 1953 19 —20; -1 


7,471 26 48 8,917 


941 j 16 4 1,077 
75 2 99 


8,487 54 10,093 


Losses: 
Resignations and 1953 ..|—237 —2 | —263 
.|—329 | —3 | —370 


, 1953. 7,921 i 49 9,460 


Comparative Statement—Gains and Losses—25-Year Period 


Suspended for Total Mem- 
Nonpayment | Gain or Loss bers at End 
of Dues of Year 


Resignations 


Reinstated and Deaths 


25 118 130 91+ 2,547 
39 122 134 284+ 2,831 
22 123 216 114- 2,717 
22 169 297 327- 2,390 
56 159 234 169— 2,221 
66 86 122 1294 2,350 
42 85 190 332+ 2,682 
53 104 218 42+ 2,724 
86 122 139 340+ 3,064 
59 144 140 295+ 3,359 
64 122 179 351+ 3,710 
58 113 212 247+ 3,957 
92 116 236 220+ 4,177 
59 132 233 264+ 4,441 
88 130 198 529+ 4,970 
92 140 171 515+ 5,485 
56 111 235 253+ 5,738 
79 168 324 403+ 6,141 
74 143 349 515+ 6,656 
81 207 347 3744 7,030 
75 196 323 639+ 7,669 
58 128 421 361+ 8,070 
63 199 441 513+ 8,583 
66 232 505 3344 8,917 
263 370 543+ 9,460 


a as 


Me 


310 


— 

: 
| 
Gains: 

1929 314 

203 
117 
271 
565 
311 
1937 515 
520 
578 
1940 514 
480 
570 
; 1943 769 
1944 734 
= 4 1945 543 
a 1946 | 816 
1947 933 
1948 847 
; 1949 1,083 
1950 852 
1951 1,090 
1952 1,005 
1953 1,077 | ‘ 
i 
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To be all wet is to be all set these 
days in a world that the doom-boomers 
contend is drying intg extinction. 
Worrying over the warming of our 
winters and pointing to the drought 
after drought after drought that has 
been extending its area from Texas to 
Africa, from Brazil to New England, 
the more calamitous of our prophets are 
predicting a swift aridification of our 
present centers of population and prog- 
ress, a drying up and blowing away 
of our present water-blessed world. 
Meanwhile, others of our experts, re- 
membering how many ends our world 
has already survived, have busied them- 
selves with developing the means of 
surviving the increasing use of our 
allegedly decreasing supply of available 
water. Radar, weather modification, 
sea-water distillation, water spreading, 
and, on the very grandest scale, water 
resources conservation are all the ob- 
jects of more and more serious study, 
even to the point, now, of rating special 
Congressional appropriations. 

All this attention, both bad and beau- 
tiful, has, of course, been of tremendous 
benefit to the field in creating a better 
public appreciation of the value of wa- 
ter supply. Almost suddenly, we are 
not even surprised when the Pittsburgh 
Press gives top headlines to a $10,- 
000,000 water main repair program 
that will tighten up the city’s system; 
we become almost blasé about water 
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supply appreciation editorials, even 
when they appear simultaneously in 
such separate places as the Providence 
(R.I.) Evening Bulletin and the Salt 
Lake City Tribune ; we almost forget to 
mention that water supply has been a 
top issue in elections in New Jersey, 
Texas, California, and New York; we 
scarcely realize that the linage of water 
supply stories in the nation’s press 
must have increased a thousandfold in 
the last ten years. Realizing it now, 
we can realize, too, how much more 
emphasis has been placed on frighten- 
ing than on enlightening and get to 
work reaping the benefits before pres- 
ent appreciation sours into notoriety. 

Adequate appreciation adequately ex- 
ploited ought to mean adequate rates 
and adequate support of projects de- 
signed to provide an adequate supply. 
Just what these various “adequacies” 
add up to may be a little difficult to 
define, but, certainly, if water supply is 
to hold its own with the other utilities, 
an adequate supply can be no less than 
all the water every customer wants at 
any time. And lest there be concern 
about losing such a publicity prize as 
the imminence of disaster, it is our 
thought that the achievement of ade- 
quacy must raise rates to a level at 
which customers would appreciate wa- 
ter even without the danger of losing it ! 

To be all set is to be all wet what- 
ever the weather! 


~ 
= 
; 
; 


Tiernan, Wallace, and a dream 


The torch is handed on as Wallace, 
Tiernan, and Orchard retire from ac- 
tive service and Merckel, Jackson, and 
Peet carry on. The two young men 
pictured above joined forces in 1909 to 
bring into being their dream of a de- 
vice which the water works industry 
awaited. Many men active today do 
not realize that the first decade of this 
century found our leaders demanding 
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New Wallace & Tiernan officers 
include F. G. Merckel (top) as presi- 
dent, and R. M. Jackson (left) and 
C. D. Peet (right) as vice-presidents. 


standards of water quality that could 
not be met until chlorination made it 
possible. Then it was only a few years 
until Orchard, with his missionary 
spirit and energy, had spread the gospel 
far and wide. 

In retirement, these three men are 
by no means decrepit, but they know 
of many corporations whose leaders 
have waited too long to let the younger 
men take over. Thus the Wallace & 
Tiernan tradition will be carried on by 
F. G. Merckel as president; R. M. 
Jackson, executive vice-president; and 
C. D. Peet, vice-president in charge of 
engineering and development.  Re- 
sponsible to Mr. Merckel in staff ca- 
pacities will be: H. C. Marks, director 
of laboratory research; David Cramp- 
ton, chief chemical engineer; J. C. 
Cornwall, secretary of the corporation ; 

nd T. T. Quigley, assistant to the 
president and operational analyst. 
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With adequate dosages of Aqua Nuchar, water leaving your plant 
Bap be palatable and also give the appearance of sparkle that is 


oe appealing to the eye. Besides removing the unpleasant odors, 
treatment of water with Aqua Nuchar gives your water that extra 
a something to enliven consumer acceptance. 


i ™ have customer complaints, Aqua Nuchar Threshold Odor 
Experts will give your plant a complete survey without obligation. 
- hey will then recommend how you can best use adequate dosages 
” Aqua Nuchar to bring your threshold odors down to 5. (Remember aks 
that just reducing the threshold odor from 50 to 25 will be detectable 4 
only by a very keen sense of smell.) The correct amount of 
Aqua Nuchar will deliver the sparkling, palatable water desired. 


Consult with Industrial’s Technical Staff about the use of Aqua 
Nu uc = in your water treating plants. 
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CHEMICAL SALES 
division west virginia pulp and paper company 


New York Central Building Pure Oil Bidg. 
230 Park Avenue 35 E. Wacker Drive 
New York 17, N. Y. 


= 
if. 
Lincoin-Liberty Bidg. 2775 S. Moreland Bivd- is 
Philadelphia 7, Pa. Cleveland 20, Ohio 


Participating in the installation cere- 
monies were (beginning at left) 
Burton S. Grant, chief engineer of 
water works; George Read, retired 
meter and service superintendent; 
Robert A. Heffner, member of the 
board of commissioners; Mrs. Harry 
B. Ross, the property owner; Sam- 
uel B. Morris, general manager and 
chief engineer; and (foreground) 
Bob Luce, service and main fore- 
man. Also present were Max K. 
Socha, engineer of water distribu- 
tion; George Sopp, joint system head 
and assistant manager; and Henry 
Horandt, Pacific Coast manager of 
Neptune Meter Co. 


Half a million water meters have 
now been placed in service by the Los 
Angeles Dept. of Water & Power, 
which celebrated the event with due 
ceremony (above). This record-break- 
ing total leaves far behind the nearest 
contenders: Detroit, with 388,919 me- 
ters; Philadelphia, with 329,464 ; Cleve- 
land, with 248,000; New York, with 
192,224; and Chicago, with 124,055. 
Of these, only Detroit and Cleveland— 
and, of course, Los Angeles—are com- 
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Some indication of the rate at which 
Los Angeles is. installing meters is 
given by.thefact that less than four 
years installed its 400,000th 
meter. Except for 319 meters that 
were in ice. when municipal opera- 
tion of the Water system began in 1902, 
the entire total has been installed by 
the present department. 


A record volume of $46.5 billion in 
construction was completed in the U.S. 
in 1953, according to a survey made by 
the Associated General Contractors of 
America, and continued high activity 


-may be expected in 1954. The total 


which includes $11.8 billion for recon- 
ditioning existing structures, is high 
both dollarwise and in physical volume 
it was pointed out, and represents 
nearly 13 per cent of the gross national 
product of $369 billion, thus indicating 
that one out of every eight dollar: 
spent for end products and services 
went for construction. 

New public construction reached 
$11.3 billion as records were broker 
for the second successive year. The 
outstanding trend in this field, accord 
ing to AGC, is the expansion of loca 
and state public works—chiefly high 
ways, schools, and sewage and wate: 
facilities—to engross nearly 60 per cent 
of the total public construction. 


Frank C. Tolles has retired as a 
partner in the firm of Havens & Emer 
son, consulting engineers of Clevelanc 
and New York. He will continue a1 
affiliation with the firm as a consultant 
At the same time Frank S. Palocsay 
and Edward S. Ordway have been ad 
mitted to the firm as partners, an 
Alvin M. Mock and Glen H. Abplanal; 
have been advanced to the position o 
principal engineers. 
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PLASTIC PIPE 


ron GREATER now 


45 


T 
1-1/4" CARLON. 


1-1/2" Steet 


1/2" STEEL 


8 0 12 «13 


FLOW VS. 


Figures revealed in the above graph have 
been computed by top hydraulic labora- 
tories in the United States. These are the 
facts .. . fluid flow im any size CARLON 
Plastic Pipe surpasses flow for the same 
size of steel pipe. CARLON maintains its 
Flow Superiority for the life of the pipe. 
These are the reasons . . . CARLON’S 
smooth interior wall prevents “wetting” 


Buy the Pore with the Strive! 


CARLON PRODUCTS 


CORPORATION 


Pioneers in Plastic 


4 615 17 
HEAD LOSS — IN FEET PER 100 FEET 


HEAD LOSS IN CARLON PIPE AND STEEL PIPE 


619 20 «21 «22 «23 


. . . eliminates adhesion between liquid 
and pipe surfaces. The combination of 
smooth surface and non-wetting charac- 
teristics create a condition that truly 
approaches perfect pipe flow. 

Today CARLON Plastic Pipe is being used 
for water service lines, handling of sew- 
age and general low-temperature, medi- 
um-pressure applications. 


ARLO, 
Send today for com- 


plete facts and figures 


‘ on head loss in CAR- 
LON Plastic Pipe. 


1710-CPr- 


a 
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10300 Meech A Cleveland 5, Ohio 
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Mesmerization as a substitute for 
chlorination may sound just a little bit 
psychoceramic (that’s Wendell LaDu- 
vian for crackpot), but, actually, the 
partial inactivation of Salmonella ty- 
phosa by hypnotic suggestion has al- 
ready been seriously reported before 
an international meeting of microbiolo- 
gists in Rome. Technique of this 
rather counterrevolutionary method of 
water purification involves merely the 
“No growth, no growth, 
no growth. You are sterile, you are 
sterile. You are dead, you are 
dead.” * But the Ceylon physician 
who developed the method has reported 
that comparison of plates of incanted 


incantation : 


* It is understood that Escherichia coli are 
more susceptible to inactivation if subjected 
to the chagrin of pretreatment with “You 
stink, you stink, you stink.” 


“ontinued 


typhoid bacteria with control plates in 
case revealed “the mesmerized 
much less than the 


every 
bacteria grew 
others.” 

Looking for an explanation some- 
what more scientific than our initial 
suspicion that the typhosa were either 
scared or just bored to death, we were 
forced to conclude that the good doc- 
tor’s resonance in incantation must 
have wrought some sonic, if not super- 
sonic, havoc among the plated bacteria. 
On the other hand, giving due credit 
to the mysteriousness of the East and 
remembering that talk is cheap and 
water treatment expensive, we're al- 
embarked on a course in Cey- 
apparently the only typhosa- 
traumatic tongue. As a matter of fact, 
we've even taken to drinking tea, 
though not entirely for the same reason. 
ye 40 P&R) 
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Especially Manufactured to Meet — 
Government and State Fluoridation ieeiibsinibas 


SODIUM 
SILICOFLUORIDE-98” 


ee Free Flowing Crystalline in 


Manufacturers Sales Agents 


HENRY 


Structure 


SUNDHEIMER 


COMPANY 


103 PARK AVENUE, 


NEW YORK 17, NEW YORK 


Murray Hill 5- 4214 
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Constant testing by Water Works Engineers and more than 
67 years of experience in the designing and building of 
water meters have proven beyond doubt that there are 
no better meters made than 


HERSEY WaTER METERS 


The best in water meters for every purpose 


HERSEY MANUFACTURING COMPANY 
SOUTH BOSTON, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA =— DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 


ef 


Above the a ‘spring wr as- 
sembly keeps the meter centered in the 
well. Once the meter has been cali- 
brated by counting revolutions for 
known flows, it is said to give an accu- 
racy of within 3 per cent over a range 
of 10 to 1,000 gpm. 


United States Pipe & Foundry 
Co. has made a number of changes 
in its sales and distribution procedure. 
Agency agreements at Los Angeles and 
Seattle have been terminated, and com- 
pany offices opened without change of 
address in those cities instead. The 
Los Angeles office is manged by George 
J. Bogs, who transferred from Chicago ; 
and Robert N. Park of the Hugh Pur- 
cell Co., which had held the Seattle 
agency, has been made Northwestern 
Sales Agent in charge of the Seattle 
office. 
A new office has been opened at 317 
State Tower Bldg., Syracuse, N.Y., 
and is being managed by J. Perry 
; ) Emerson, formerly of the Eastern 
_ Waterways Experiment Station of the Sales Office, as New York State sales 
_ Corps of Engineers at Vicksburg, Miss. agent. Other appointments made are 
The instrument utilizes commercially that of Buddy Amis of the Dallas of- 
. available bearings and a contact assem- fice to become sales representative at 
hly to give an electrical indication (au- Houston, and L. C. Krusen of the 
ae Eastern Sales Office to replace George 
J. Bogs at Chicago. 
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Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 Ib. Each 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY a 
P. O. Box 307 Muscatine, lowa 
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Why You Can 


Be Sure About 


the Strength of Steel Pipe 


The photograph shows a 40-ft length of 
Bethlehem Steel Pipe undergoing a hydro- 
static test at our Steelton, Pa., plant. This 
test is carried out in accordance with 
AWWA requirements, the pipe being sub- 
jected to a test equivalent to 200 pct of 
the working pressure. 

Each length of Bethlehem Pipe is tested 
in this way to prove its strength and 
water-tightness. In addition, Bethlehem 
Tar-Enameled Pipe has these worthwhile 
advantages: 

It resists corrosion, because the pipe is 
lined and coated with a smooth, uniform 
layer of coal-tar enamel. The lining, being 
impervious to corrosion and incrustation, 
ensures high flow-coefficients for the life 
of the installation. 

It is also resistant to water-hammer. It 
can carry a load of nearly four times the 
working pressure. In addition, it has the 


resilience to ‘‘give’’ with soil movement, 
making it immune to the effects of surface 
vibrations. 

Bethlehem Tar-Enameled Pipe can be 
joined into a tight, sound line by mechan- 
ical couplings, or by welding or riveting. 
The pipe is generally furnished in 40-ft 
lengths. It comes in diameters from 22 in. 
i.d. through 150 in. i.d., and in thicknesses 
to accommodate any working pressure. 

Perhaps you would like to have com- 
plete information about Bethlehem Tar- 
Enameled Pipe. All you need do is drop 
a line to the nearest Bethlehem office. 


BETHLEHEM STEEL COMPANY 


BETHLEHEM, PA. 
On the Pacific Coast Bethlehem on a 
pETHEEHEN 


products are sold by Bethlehem 

Pacific Coast Steel Corporation. 

Export Distributor: Bethlehem 
Steel Export Corporation 
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To the hills is where Willing Water 
was headed last time we saw him—and 
all because of science. It was bad 

enough when a friend engineer from 
iy v ictoria, B.C., tied him into hydraulic 


~ parent exaggeration in his water waste 
- warnings (see p. 52 P&R, this issue). 
_ But that he was able to slide rule out 
of relatively unscathed with the aid of 
_ that old D that equals CAV. Now, 


- the Illinois Water Survey and the Uni- 
_ versity of Chicago vying for priority 
in making fun of his figure, Willie is 
- really crushed (see cut)—crushed, as 
a matter of fact, into the shape either 
of “a small hamburger bun” or “a fat 
mushroom,” depending upon which 
meteorologist you happen to read. The 
_ meatier of the two descriptions comes 
é i the Chicago study which James 
_ McDonald made for the Air Force, 
using, first, equations and, then, high- 
speed photography to check on his aero- 
ra dy namic calculations. The chubbier 
view came from Douglas M. A. Jones 
and Lawrence A. Dean of the Survey, 
who studied pictures of some 200,000 
drops to determine that “the typical 
big raindrop is almost flat on the bot- 
“ tom and round on the top, whereas 
_ smaller drops are just round balls.” 


it PAYS 30° 


Builders’ traditional quality standards. 


write Builders-Providence, Inc. 


PIONEERS 
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Industries, Inc.), 365 Harris Ave., Providence 1, R. I. 


BUILDERS- PROVIDENCE 


IN METERS AND CONTROLS 


Purpose of all this prying into Willie’s 
personal profile was primarily curios- 
ity, though it is now alleged that the 
information will aid in explaining why 
and how raindrops break into frag- 
ments and the nature of heat and vapor 
transport at the surface of falling rain- 
drops. We, who much prefer Willie 
just as he is, are anything but con- 
vinced by the explanation. And though 
scientists of the same meteorological ilk 
have assured us that Willie’s hill climb- 
ing won't get him into too much trou- 
ble, as water has recently been found 
unfrozen at heights of 36,000 ft and 
temperatures of — 60°F, we’re more 
than a trifle concerned. 

Come home, Willie! We love you! 
You'll not even be the only one we love 
who needs to wear a girdle. 


BUILDERS PROPELOFLO 


THE MAIN LINE METER monufactured to 
Accuracy is 
within 2% over a wide range. Low loss-of-head. As 
easy to install as a valve or fitting. For Bulletin 380-K4, 
(Division of B-I-F © External grease fitting on ALL models 


®@ More power and accuracy from Ven- 
turi body design 

Clear-view plastic totalizer bonnet 
Extra strong Meehanite iron body and 


cover 
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By Specifying Centrifugally Spun 
Reinforced mcrete Pressure Pipe, 
with The Double Rubber Gasket Joint, 
for moderate operating heads. Maxi- 
mum operating heads range from 100 
ft. to 150 ft. depending upon pipe 
diameter and operating conditions. 


A watertight closure, simple in de- 
sign, flexible and positive in_ service. 
Joints may be pulled to allow for 
minor changes in fine or grade. Angle 
joint bands provided for larger deflec- 
tions. This joint was developed by 
American to insure ease and speed of 
installation. 


YOUR WATER CAN BE DELIVERED 
AT MUCH LOWER cosT 


1. FREEDOM FROM MAINTENANCE. 


2. SUSTAINED MAXIMUM CARRYING 
CAPACITY. 


3. EASE OF INSTALLATION. 
4. PERMANENCE. 


5. LOW FIRST COST. 


Rely on American Pipe and Construction Com- 
pany’s 45 years of know-how in this field. Our 
experience, our informative booklets and our os 


sales engineers are as near as your telephone. a ” 
Concrete Pipe for Main Water = Pr’ 

Supply Lines, Storm and Sanitary a 


Sewers, Subaqueous Pipe Lines 


P. 0. Box 3428, Terminal Annex, 
Los Angeles 54, California 
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| 
PIPE AND CONSTRUCTION CO. 
Main Offices and Pilant—4635 Fire- 
stone Bivd., South Gate, Calif. 
District Sales Offices and Plants — Oakland @ San Diego @ Portland, Ore. 


Fire water in ten-gallon lots really 
elevated the eyebrows of the Wasco 
- County Commission at The Dalles, 
_ Ore., last month, when the month’s 
bills were being checked. Even the 
_ explanation that this was water that 
_ had been wetted didn’t entirely elimi- 
_ nate the quizzical expressions, though 
it did get the bill paid. Too bad, 
really, that The Dalles is so far from 
Copenhagen, for at just about that time 
outside Denmark’s capital, a contrac- 
a tor’s water wagon, covered with straw 
<¢ to keep the water from freezing, caught 
fire and burned so hot that firemen 
_ couldn’t get at the contents to extin- 
as guish the flaming exterior. What could 
have been more convincing than the 
use of fire water to save a water 
wagon? And who drinks fire water 
through a straw? 
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E. Windle Taylor has been ad- 
vanced from the post of deputy direc- 
tor to director of water examination 
for the Metropolitan (London) Water 
Board, succeeding E. F. W. Mackenzie, 
retired. Dr. Windle Taylor, who also 
has a background that qualified him as 
a barrister [counselor at law], joined 
the board in 1935 as research bacteri- 
ologist and is the author of a number 
of publications on water quality and 
analysis, including The Examination of 
Waters and Water Supplies. 


L. S. Vance, onetime chief engineer 
of the Louisville Water Co. and more 
recently technical adviser to the Louis- 
ville & Jefferson County Metropolitan 
Sewer Dist., has rejoined the staff of 
the water company as assistant super- 

intendent. 


THE HEAVY-DUTY 
ELLIS 
PIPE CUTTER 


is BEST 


FOR CUTTING LARGE 
SIZES OF PIPE 
No. 01 Cuts Pipe 4” to 8” 
No. 1 Cuts Pipe 4” to 12’ 


Write for circular and price list 
No. 35J, on our complete line of 
pipe cutting tools. 


ELLIS & FORD MFG. CO. 
2425 Goodrich Ave. Ferndale, Michigan 


Phone Lincoln 2-5620 


Glazed Fire Clay se 
Tile Filter Bottoms | 


Successfully serving over 250 plants 
with a daily capacity of more than 
1% billion gallons. 


Permanent « No corrosion or 
tuberculation « Equal distribution «+ 
Uniform filtration « Low loss of 
head + Requires only small sized 
gravel « No metal in contact with 
water! 


F. B. LEOPOLD CO., INC. 


2413 W. Carson Street, Pittsburgh 4, Pa. 
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You don’t need a special- 
ist to recognize Corrosion. 
But you do need one to 
treat it successfully. The 
skill required to achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years of 
practical application. 


Recognition of that fact is one reason more and more people are turning to 

E.R.P. for assistance on corrosion problems—one reason that thousands of 

buried or submerged steel structures of all types have been successfully protected = 

against corrosion by E.R.P. engineers. Corrosion specialists for over 17 years, - ae 

these men are highly trained and well equipped to help you with your corrosion gay 

prohiom. Write for full | information today. 
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ELECTRO RUST-PROOFING CORP. IN. J.) 
BELLEVILLE 9, NEW JERSEY 
REPRESENTED IN PRINCIPAL CITIES IN THE UNITED STATES IK -E27 
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An Introduction to Laboratory Tech- 
nique in Bacteriology. Max Levine. 
Macmillan Co., New York (3rd ed., 
1954) 413 pp.; $4.50 
_ Others may be better qualified to attest 
eo to the pedagogic value of this text, but 
the exercise instructions certainly appear 
clear and straightforward enough, and 
the fact that this manual has reached its 
_ third edition since 1927 seems sufficient 
testimonial. An unusual topic that has 
_ been included is the preparation of cul- 
- ture media without the use of commercial 
digests. The author observes that such 
experience might be valuable in emer- 
gency situations, but it is probable that 
such training might be even more valu- 
able in arousing students to appreciate 
the basis for the ready-made techniques 
_ they too often accept without either ques- 

tion or understanding. The glossary of 
terms should be useful to the student. 


__ Bibliography of Rivers and Harbors 
and Related Fields in Hydraulic En- 
- gineering. Robert S. Rowe. Rivers and 
_ Harbors Section, Dept. of Civil Engineer- 
ing, Princeton Univ., Princeton, N.J. 
(1953) 407 pp. 

Intended to serve as the basis for es- 
tablishing a reference library on river 
and harbor development, this privately 
printed volume assembles an impressive 
array of references. The work is di- 
_ vided into topical sections, and includes 
on hydraulic engineering, reclama- 
tion, flood dams and reservoirs, water 
power, and water supply engineering, in 
addition to those implied by the title. 
_ Unfortunately, some of subjects that lie 

outside the author’s main field of interest 


—such as those with which AWWA is 
primarily concerned—are either carefully 
boiled down according to some system 
which is not readily evident from inspec- 
tion, or else are given rather superficial 
treatment. But perhaps this judgment 
may be attributed to wounded pride, since 
among the many periodicals which were 
omitted from the list at the very beginning 
of the volume, was the Journal AWWA. 
In good company, be it said, but it stung 
all the same. 


Annotated Bibliography of U.S. Geo- 
logical Survey Reports on Water- 
Power Resources Including Floods and 
Droughts. Loyd L. Young & Benjamin 
E. Jones. Circular 200, Geological Sur- 
vey, Washington 25, D.C. (1953) 32 pp.; 
paperbound ; free 

This compilation provides a_service- 
able index to the literature (including 
unpublished manuscripts) produced by 
the Geological Survey in this field. 


Design and Operation of Septic 
Tanks. Monograph Series, No. 18. 
World Health Organization, Geneva 
(1953) 122 pp.; paperbound ; $1.50 from 
Columbia Univ. Press, 2960 Broadway, 
New York 27, N.Y. 

This work contains part of the pro- 
ceedings of the Third European Seminar 
for Sanitary Engineers, held at London 
from Oct. 27 to Nov. 1, 1952. Papers 
by British, German, Swiss, and Belgian 
contributors discuss such matters as small 
sewage treatment plants as well as do- 
mestic septic tanks themselves. A sum- 
mary of discussions and a bibliography 
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In Falls... Darling hydrants for 45 years 
MOW DARLING B-50-B's are going int 


maintenance and rugged con- 
struction... basic design advantages 
of Darling hydrants and valves .. . have 
been paying off in Cuyahoga Falls, Ohio, 
since way back in 1908. In the words of 
City Engineer T. H. Sauter, “The City 
of Cuyahoga Falls has been a user of 
Darling hydrants and valves since 1908. 
The ease with which repairs can be 
effected has been a factor in the deter- 
mination of the city to standardize on 
this type of equipment.” 


Darling B-50-B’s Bring Unique, 
New Advantages! 

Cuyahoga Falls, and hundreds of other 
cities too, are now installing the new 
Darling B-50-B hydrants. This dry-top, 
ball-bearing hydrant opens quicker, op- 
erates easier, and eliminates bothersome 
packing lubrication. Moreover, the spe. 
cial Darling B-50-B “O” rings are insur- 
ance against loss of lubricant for threads 
and bearings .. . and never let a drop of 
water reach the operating thr eads, 


BALL 
THRUST 
BEARING 


bar 


nial 


Before you decide on any hydrant or 
valve, get all the facts on the new Darling 
B-50-B hydrant and Darling water valves 
for every service. Write today! 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 23, Pa. 
Manufactured in Canada by The Canada Valve & Hydrant Co., Ltd., Brantford 7, Ontario 
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Irrigation Development and Public 


Water Policy. Roy Huffman. 
Ronald Press Co., 15 E. 26th St., New 
———-- York 10, N.Y. (1953) 336 pp.; $6.50 

ee The author, who teaches agricultural 
= economics at Montana State College, has 
a given us a thoughtful and discerning book 
socio-economic aspects of land 


reclamation and irrigation development. 

_ His chapter on “The Public Interest in 
_ Water Resources,” while failing to give 
nes - the short- ms answer that so many people 


a _be expected, since he goes to John Dewey 
his definition and understanding of 
eta a ‘the public.” It is not at all necessary to 

agree with the attitudes and opinions the 
ee sto goes on to express—and disagree- 


. It forms floc rapidly. 


It feeds uniformly, without trouble, in solid or liquid form. ) 
It has a wide pH range for effective coagulation. 
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ment there can legitimately be, aplenty— 
to recognize that in calling for a con- 
sistent, long-term, national water policy, 
he is making hard sense. In a field in 
which emotional rhetoric has become al- 
most the recognized type of exposition, 
this book represents quite an achievement. 


Water Resources of the Louisville 
Area, Kentucky and Indiana. M. /. 
Rorabaugh, F. F. Schrader & L. B. 
Laird. Circular 276, Geological Survey, 
Washington 25, D.C. (1953) 49 pp.; 
paperbound ; free 

Floods and pollution are the chief prob- 
lems, as might be expected of a commu- 
nity located along the Ohio River, but 
the general water supply outlook is favor- 
able, with many sources still untapped. 
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Depend on Cyanamid’s | 


rx] 


. It gives maximum adsorption of suspended and colloidal impurities. 
. It causes minimum corrosion of feeding equipment. 
. It is available in granular form or in the new easy-to-use liquid form. 


Write for complete information on Cyanamid’s ALUM (Commer- 
cial Aluminum Sulfate). Make your next order Cyanamid’s ALUM. 


AMERICAN Cyanamid COMPANY 


Heavy Chemicals Department 
30 Rockefeller Plaza, New York 20, N. Y. 


kee iy Canada: North American Cyanamid Limited, Toronto and Montreal 


4 P&R READING METER = 
 TeR 
2 
or 6 good reasons . 
— 


Mar. 1954 


there's 
esan EDDY 
0 i 
a 
— system. 
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Two unskilled workmen, 
can quickly anstall the Eddy nt Valve 
Work cat done trench of undet 
any weath conditions. for no caulking. 
ry. Every joint 


no jead-meltin€ is 
neld pottie tieht under pressure 
<n gizes from 3 to 12" for use OF 
4 sand cast 


am 
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yornt 
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END HYDRA 
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EDDY gronze Gate VALVES 
offer of desi trouble-free dee 
- operation and enduring service From rhe 
2 engineerine drawine poards through all 
stages of manufactures they step DY 
wale — ay 
on 
- 
|| 
eppy BRONZE mounTED HYDRAN 
are built for dependability and jasting service: They ope® 
smoothly ith the pressure and without watet a! 
hammer. One man can easily remove all operating 
mechanism for anspectio® and repair Positive drip 
automatically drains the standpipe safe guarding 
against freeze-UPs- Stem held place below main valve 
means nO water due to 4 pent stem 
*S Equipped with mechanical joint connection, Eddy 
Hydrants can be quickly anstalled. requiring a minimum 
of jabor. A ratchet wrench is the only tool 
¥ aed Available with of without auxiliary valve. 
rf 
VAL 
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FLOW TUBE 48 PER) 
for accuracy in Neutralization of Acidic and Alka- 


METE RING line Plant Effluents. Manual Sheet 
W’-3, Water Pollution Abatement Man- 
ual. Manufacturing Chemists Assn., Inc., 
1625 Eye St., N.W., Washington 5, D.C. 
(1953) 13 pp.; paperbound ; 25¢ 
An enlightened approach to pollution 
control guides the development of the 
Water Pollution Abatement Manual, of 
which this chapter on neutralization is 
the third to appear. The ways in which 
acid or alkaline wastes can damage a 
stream and the life in it are noted, and 
the mechanics and economies of remedial 
measures are analyzed. Attention is also 
directed to the less evident harm done by 


THE FLOW TUBE is a differential such pollution: the interference with wa- 
producer where upstream and ter or waste treatment, and the damage 
downstream measurements are done to sewers and other equipment. 

taken at points of equal cross- The two previous chapters are Manual 
sectional area. The differential de- Sheet W-1l, “Organization and Method 
veloped is therefore a function of for Investigating Wastes in Relation to 
the velocity head and independent Water Pollution” (7 pp.; 20¢) ; and W-2, 
of the static head. “Insoluble and Undissolved Substances” 


> Flow Tubes are furnished ( 10 pp.; 20¢ - published in 1948 and 1949. 


with head capacity curves, and are 


guaranteed for exceptional accu- _ A Guide to Field Training for Sani- 
racy when used with any type of tation Personnel in Public Health. 
standard indicating recording or William C. Gibson et al. Fourth Annual 
integrating meter. Report, Subcommittee on Field Training, 
— » Average length is only 1% Committee on Training, Engineering Sec- 
times the pipe diameter, and tion, American Public Health Assn., New 
straight runs entering and follow- York (1953) 37 pp.; paperbound; free 
ing are not required unless Flow from W. C. Gibson, School of Public 
Tubes are installed near throttling | Health, Univ. of Michigan, Ann Arbor, 
valves or regulators. These factors, | Mich. 

plus guaranteed minimum head loss This report attempts to bridge the gap 
mean low initial cost, low installed between formal academic preparation and 


cost, and low pumping costs. the actual job done by sanitary inspectors, 


| sanitarians, engineers, and public health 


ther information or or sanitary engineers. It proposes a 12- 
specific recommen- 15 week “interneship” for such personnel 
dations. 


and standardizes the aims, methods, and 

| direction of the training they are to re- 

FOSTER ENGINEERING | ceive in this period. Administrative de- 

COMPANY tails of the program, including consid- 

835 LEHIGH AVENUE UNION, N. J. erations of direction, organization, and 
AUTOMATIC VALVES * SAFETY VALVES * FLOW Tuses _— financing, are also discussed. 
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Easier to Operate 
Easier to Carr 


New Hays Model “B” 
Tapping Machine. 


@An aluminum alloy Tapping 
Machine which includes all 
design and operating features 
of the field proven Hays Model 
“B’ bronze machine. Same 
working parts. 


@ Rugged but light weight. 


; @ Fast and simple to operate. 
Also new is the renewable 
bearing bronze feed yoke @ Requires minimum of working 
insert, adding to maintenance space. 
economy. @ No disassembly to insert Cor- 


poration Stop — half turn of 
Send for Folder No. 125-A. handle positions Stop for in- 


sertion in main. 
@ Complete with chest. 


The man in the ditch will wel- 
come this new Hays Model "B” 
Tapping Machine. 

Made of high strength aluminum 
alloy, it greatly reduces the 
weight, making it much easier 
to carry, handle and operate. 
Only 36 pounds to handle. 


lf you need a new or 
better tapping ma- 
chine, write or wire for 
“The Man from Hays” 
to make an on-the-job 
demonstration of the 
new HAYS MODEL B 
Tapping Machine. 


WATER WORKS PRODUCTS 


HAYS MANUFACTURING CO. 
ERIE, PA. 


PGR SL 
~ 
a 
TapP! — 
machine 
4 ; 
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I have just received a copy of the comic 
book written by our friend, Willing Wa- 
ter. I read the book through and en- 


- go a long way toward explaining to the 
public the efforts of the water works 
ss industry to provide a water supply for 
the people. However, on coming to the 
last page, it struck me that Willing Water 
was exaggerating a little bit in regard to 
the runoff from a leaky faucet. 
4 y At A picture of a faucet was shown dis- 
charging a 4-in. stream of water. The 
statement was made that this would pro- 
duce 2,800 gal of water in 24 hr. If it 
had been 2,880 gal, it would have been 
- 2gpm. This struck me as being a little 
I then got out my slide rule and 
found that the velocity of the stream 
would have to be 50.6 fps to produce 
I do not think that 
Willing Water himself could open a tap 
just enough to produce a 3-in. stream of 
water and get a velocity of 50.6 fps no 
_ matter what the original pressure of the 
ater was. 
I then decided to make a practical test, 
so I turned on a tap and adjusted it so 
that the stream of water about 6 in. below 
the tap appeared to be about }-in. in di- 
ameter. I then took an empty Coca-Cola 
bottle, upon which were embossed the 
words “6 fluid ounces.” Holding the 


(Continu 


= 


Cola bottles are usually filled. This was 
equivalent to 405 gpd. Also, the diameter 
of the stream was only guessed at, but it 
was probably a little more than 4 of an 
inch. 

After completing this practical test, I 
worked back and discovered that the 2,800 
gpd had probably been arrived at by as- 
suming a leak that would throw a stream 
of water of 4-in. diameter from a sharp- 
edged orifice acting under a head of ap- 
proximately 20 psi. The pressure in the 
main outside our building is about 75 psi. 

From the above evidence I philoso- 
phized that when a kitchen or bathroom 
tap is opened sufficiently to throw a }-in. 
stream of water only, the effect of the 
pressure in the main is of very little 
importance, as the water at the orifice 
of the tap is for all practical purposes 
reduced to almost zero pressure. Then, 
assuming that the diameter of the stream 
were measured one foot below the orifice 
of the tap, and taking the formula V = 
8.03 H4 and assuming that H equals 1 it, 
the discharge would be about 440 gpd. 

In short, my opinion is that with a leak 
in a faucet, resulting in the discharge of 
a 4-in. stream of water, the discharge in 
24 hours would be more like 400 or 500 
gal than 2,800 gal. If the stream were 
coming from a water main through an 
orifice in the water main, and the pres- 
sure on the water were about 20 psi, and 
there were no back pressure against this, 
one might get a discharge in the order of 
2,800 gpd. I wonder if you would mind 
checking this matter with Willing Water 
for me, as I feel that his statement was a 
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Watch That Waste Line 
To the Editor: 
bottle so that the stream flowed into th 
: bottle, I found that it took 10 second 
to fill the bottle to the point where Coca- 
ed on page 
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“5, (or) within system of 


HOSPITALS 
LABORATORIES 
HOTELS 
REFINERIES 

ARMY AND NAVY 
INSTALLATIONS 
CANNERIES 
MORTUARIES 
MEAT PACKERS 
SEWAGE PLANTS 
PUMPING PLANTS 
AIRPORTS 
SCHOOLS 

DAIRIES 
BREWERIES 

ICE PLANTS 
LAUNDRIES 
PLATING WORKS 
FOOD PACKERS 
TRAILER COURTS 
OFFICE BUILDINGS 
DEPARTMENT STORES 
CHEMICAL PLANTS 
RUBBER PLANTS 
PAPER MILLS 
SWIMMING POOLS 
MANY OTHERS 


BEECO 
Makes 


the 


JOURNAL 


LOS ANGELES 
CROSS CONNECTIONS SAFE! 


Progressive 


MAKES 


Through the cooperation of the Water, Health, 


and Building § Safety Departments, 
the 7” (or 4th) largest city in the U.S.A. 
is helping solve its cross connection 
problem by requiring, where 
necessary, the protection now 
afforded by reduced pressure 
backflow preventers. 


bal 


After research, study and competent planning over a period of years, the 
City of Los Angeles put into effect a new program for protecting their 
pure domestic water supplies. It was one of the first cities to publicly 
recognize that all cross connections could not be eliminated but all could 
be made safe. Los Angeles officials have developed a thorough cross 
connection inspection and control program. They have sought out 


cross connections and have made them safe. 


ds of dang 


Cross Connections 
Safe! 


Get the facts ;_write for complete information today. 


Conditions uncovered there are common to every city. The work 
continues unabated in this fabulously growing city. 


During the past ten years thousands of Beeco Backflow Preventers have 
been installed to protect public water supplies from pollution 
through hazardous cross connections. 


a 


ox 


‘a ee We are proud to say that in all the years of service there has never been a 
single reduced pressure Beeco device found to be operating to permit 

backflow. It’s a guarantee that Beeco Backflow Preventers will back up 
your endorsement with trouble-free, efficient service. 


BACKFLOW ENGINEERING & EQUIPMENT COMPANY 
5725 ALCOA AVE., LOS ANGELES 58, CALIF. 


Reduced. 


ECO BACKFLOW PREVENTE 
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| 
bit of an exaggeration. In my opinion, a 4-in. orifice, fully contracted at 60 psi 
ie no exaggeration is required in telling the pressure. Of course, that’s strictly theo- 

public of the tremendous job that the retical, but since the determination of a 
water works industry is performing every practical figure to fit every situation 
would involve more Coke bottles than he 

R. BowERING could manage, Willie has changed his 

Director, Div. Public Health Eng. tune to dodge the direct issue. Thus in 

Dept. of Health & Welfare the first run of The Story of Water Sup- 
Victoria, B.C.; Jan. 26, 1954 ‘ ply, the waste figures will be the same, 
iy j : but “stream” will be called “leak” to get 
: ; back to the orifice idea, and the numbers 

will be modified by “up to.” For giving 
Willie the willies on his loose usage, 
however, friend Bowering has been noti- 
fied that he will receive the Order of the 
High Watermark posthumorously.— Ev. 


Swimming pool supplies ranging from 
: pumps to paints—and including treatment 
But that was only at first!) After he and test equipment—are described in a 
— calmed down a bit, Wiilie found a slide 28-page catalog available from Modern 
rule, too, and figured out that 2,800 gpd Swimming Pool Co., Inc., 1 Holland 
ae? is the loss that would take place through Ave., White Plains, N.Y. 
Aa 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 


Can be used for any de- 

termination in which color 

or turbidity can be devel- 

oped in proportion to sub- 

5" stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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GREASE 
FITTING 


GREASE 


"O” RING 


GREASE 


Vhen you specify '"O" Ring Seals rather than conven- 
tional packing you reduce maintenance to a minimum. 
The lower "O” Ring in the pressure seal, the upper 
“O" Ring the dirt seal. The specially compounded 
rubber plastic ''O"’ Rings insure a long life pressure 
seal. Each time the hydrant is operated, the "O” 
Ring Seals, the bearing surfaces, and the operating 
threads are automatically lubricated. The lubricant is 
suitable for temperatures of minus 30 degrees to 
200 degrees. All Smith Hydrants including hydrants 
in service can be fitted with "O" Ring Seal Plates. 


THE A.P. SMITH MFG. CO. 


EAST ORANGE. NEW JERSEY 
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RING 
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WITH 
RING SEAL AND GREASE 
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WATCH DOG 


The meter used by 
thousands of munic- 
in the U. S. 


‘hin 


WATER METERS 


“Watch Dog” 

. made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 


— 

Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and so Many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


— WORTHINGTON-GAMON 
METER DIVISION | 


r ste! bs Worthington Corporation 


296 , SOUTH STREET, NEWARK 5, NEW JERSEY 


/ 
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ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Philadelphia 7, Pa. 


Valuations 


121 S. Broad St. 


BLACK & VEATCH 


Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


ALVORD, BURDICK & 
HOWSON 
Engineers 
Water Works, Water Purification, Flood 
Relief, Sewerage Disposal 
Drainage, Appraisals, Power 
Generation 


20 North Wacker Drive 


Chicago 6 


BLACK LABORATORIES, INC. 


Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT— 
CONTROL—RESEARCH 


700 S. B. 3rd St. Gainesville, Fla. 


AYRES, LEWIS, NORRIS & MAY 


Consulting Engineers 
Louis E. Ayres Rosert Norris 
Georce E. Lewis C. May 
Stuart B. MayNarD Homer J. HaywarD 
Waterworks, Sewerage, Electric Power 


500 Wolverine Building, Ann Arbor, Michigan 


CARL A. BAYS & 
ASSOCIATES, INC. 


Geologists —Engineers — Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 
Urbana, Illinois 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 


Cunrton L. Ivan L. 
Donatp M. Drrmars’ Rosert A. Lincotn 


Water and Sewage Works 


Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


Bowe, Albertson & Associates 
Engineers 


_ Water and Sewage Works 
Industrial 
—Municipal 

Air Buil 
Reports— —Estimates 
Valuations—Laboratory 


110 William St. New York 38, N.Y. 


A. S. BEHRMAN 


Chemical Consultant 


Water Treatment 
Ion Exchange Processes and Materials 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 


Water Suprty—Sewace Disposar— 
Hypraviic DEVELOPMENTS 


Reports, Investigations, Valuations, Rates, 


Paten Design, Construction, Operation. anage- 

- ment, Chemical and “Biological Laboratories 
9 S. Clinton St. Chicago 6, Ill. 112 B. 19th Se., New York 3, N. Y. 
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BURGESS & NIPLE CONSOER, 
Consulting Engineers —& ASSOCIATES 
(Established 1908) Weber Genel 
ater Supp! y—Sewerage 
Water supply, treatment and distribution 
Sewage and industrial wastes disposal Flood Control & Drainage—Bridges 
Investigations, reports, appraisals, rates Ornamental Street Lighting— Paving 
Laboratory Municipal engineering Light & Power Plants—Appraisals 
8 isi 
epee 351 E. Ohio St. Chicago 11 
2015 W. Fifth Ave. Columbus 12, Ohio 
BURNS & McDONNELL | Cotton, Pierce, Streander, Inc. 
Associated Consulting Engineers 
Consulting and Designing Engineers E. R. Cotton E. M. Pierce 
Water Works, Light and Power, Sewerage, P. B. G. A. Gieseke 
Designs, raisals, Rate F 
Reporte, I Water Supply, Water Purification 
vestigations. Sewerage, Sewage Treatment 
Kansas City 2, Mo. Cleveland 14, Ohio | 
. Box 198 132 Nassau ow 
P.O. Box 7088 1404 E. 9th St. Hyde Park 36, M New York 38, N.Y. 
JAMES M. CAIRD DE LEUW, CATHER & COMPANY 
Established 1898 Water Supply Sewerage 
Railroads Highways 
C. E. Currron, H. A. Bennerr 
Chemist and Bacteriologist cal Transportation 
WATER ANALYSIS Investigations—Reports— Appraisals 
TESTS OF FILTER PLANTS Plans and Supervision of Construction 
Cannon Bidg. Troy, N. Y. 150 N. ‘aad Drive 79 McAllister St. 
Chicago San Francisco 2 
FAY, AY, SPOFFORD & THORNDIKE 
CAMP, DRESSER & McKEE Engineers 
Consulting Engineers Charles M. Spofford Iph W. Horne 
John Ayer Wil iam L. Hyland 
Water Works, Water Treatment, Bion A. Bowman rank L. Lincoln 
Sewerage and Wastes Disposal, Carroll A. Farwell Honk J. Williams 
Flood Control Water Supply and Distribution — Drainage —Sewerage 
Investigations, Reports, Design and Sewage Treatment — Airports — Bridges —Turnpikes 
Supervision, Research, Development Investigations Reports Designs Valuations 
6 Beacon St. Boston 8, Mass. Supervision of Construction 
Boston New York 
CAPITOL ENGINEERING CORP. FINKBEINER, PETTIS & STROUT 
Consulting Engineers Carueton 8. Finkeetner E. Perris 
Harovp K. Strout 
Water Works, Sewage Disposal, Airports, Consulting Engineers 
Dams and Bridges, Roads and Streets, Reporte, Designs, Supervision, 
Planning, Design and Surveys. Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Dillsburg, Pa. Valuations & Appraisals 
Rochester, N. Y. Dallas, Texas 518 Jefferson Avenue Toledo 4, Ohio 
as é 
THE CHESTER ENGINEERS | FREESE, NICHOLS AND TURNER 
Water Supply and Purification Consulting Engineers 
Sewage and Industrial Waste Treatment 7 
Valuati Rates—Man t 
2111 C and I Life Bldg. 
Laboratory—City Planni 
= Houston 2, Texas 
210 E. Park Way ity 
Pittsburgh 12, Penna. CH-1624 
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GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 


Engineers 
Water Works—Sewe 
Industrial Wastes—Garbage Disposal 
s—Airports—Bridges—F' lood Control 
Town Planning—Appraisals 

Investigations & Reports 
Harrisburg, Pa. Philadelphia, Pa. 
Pittsburgh, Pa. Daytona Beach, Fla. 


GEO-RESEARCH 


Geology Geophysics Mineralogy 
Consultants 
WHAT IS YOUR WATER PROBLEM? 
Write, Wire or Phone 


Geo-Research 

Syracuse 10, N.Y. 
A Division of 
University Research Institute 


Phone: 4-6454 


HASKINS, RIDDLE & 
SHARP 


Consulting Engineers 


Water Sewage 
Industrial Wastes 


Refuse Hydraulies 


1009 Baltimore Ave. Kansas City 5, Mo. 


+ 


| HAVENS & EMERSON 


W. L. Havens C. A. Emerson 
A. A. Burecer F.C. Tories’ F. W. Jones 
W.L. Leacn H.H. Moserey J. W. Avery 
F. 8. PaLtocsay E. 8. Orpway 


Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations — Laboratories 
Leader Bidg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


Syracuse 


GILBERT ASSOCIATES, INC. 


Engineers « Consultants « Constructors 

Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 
607 Washington St., Reading, Pa. 
New York Philadelphia 
Washington Staunton, Va. 


GLACE & GLACE 
Consulting Sanitary Engineers 


Sewerage and Sewage Treatment 
Water Supply and Purification 


HAZEN AND SAWYER 
Engineers 
Ricuarp Hazen ALrrep W. SAwYER 


Water Supply and Sewage Works 
Drainage and Flood Control 


Reports, Design, Supervision of 
Construction and Operation 
Appraisals and Rates 


110 Bast 42nd Street New York 17, N.Y. 


HORNER & SHIFRIN 


Consulting Engineers 


W. W. Horner ¥.¢c. 
H. Shifrin E. E. 


Lischer 
Bloss 


WILLIAM F. GUYTON 


Consulting Ground-Water Hydrologist 
Underground Water Supplies 
Investigations, Reports, Advice 


307 W. 12th St. Austin 1, Texas 


Tel. 7-7165 


Industrial Wastes Disposal Water Supply —Airports—Hydraulic Engineer- 
Design, Construction, and ing — Sewerage — Sewage Treatment — Munici- 
Supervision of Operation pal Engineering —Reports 
1001 North Front St., Harrisburg, Pa. Shell Building St. Louis 3, Mo. 
GREELEY AND HANSEN ROBERT W. HUNT CO. 
Engineers Inspection Engineers 
(Established 1888) 
Water Supply, Water Purification Inspection and Test at Point 
“a fin of Origin of Pumps, Tanks, 
Sewerage, Sewage Treatment Conduit, Pipe and Accessories 
Refuse Disposal 175 W. Jackson Bivd 
Chicago 4,I 
220 S. State Street, Chicago 4 and Principal Mfg. Centers 


THE JENNINGS-LAWRENCE CO. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Construction 


Reports— Design 


1392 King Avenue Columbus 12, Ohio 


- 
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JONES, HENRY & 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning 


Park Building Pittsburgh 22, Pa. 


WILLIAMS HALL & MACDONALD 
Water Works Water, Sewage, Drainage and ; 
Sewerage & Treatment Industrial Waste Problems. Sn 
Waste Disposal Structures Power Transportation 
Security Bidg. Toledo 4, Ohio - | 33 Sesto 51 Broadway New York 6, N.Y. 


PARSONS, BRINCKERHOFF, 


MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 


Ernest W. Wuit.ock 
Ropert D. Mircuett A. ARENANDER 
Matcoim Prente, 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 36, N. Y. 


LEGGETTE & BRASHEARS 
Consulting Ground Water Geologists 
Salt Water Problems 


Investigations 
Reports 


Water Supply 
Dewatering 
Recharging 


551 Fifth Avenue New York 17, N. Y. 


THE PITOMETER 


ASSOCIATES, INC. 
Engineers 
Water Waste Surveys 


Trunk Main Surveys : 

Water Distribution Studies | 
Water Measurement & Special 

Hydraulic Investigations 


50 Church Street 


New York 


METCALF & EDDY 
Engineers 


Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 
Airfields Valuations 
Laboratory 
ae Boston 16 


THE H. C. NUTTING COMPANY 


Engineers 


WATER WASTE suRVEYS 
Water Distribution Studies 
Trunk Main Surveys 
Meter and Fire Flow Test 


4120 Airport Road Cincinnati 26, Ohio 
PACIFIC ENGINEERING 
LABORATORY 


Chemical and Biological Laboratory 
Analyses and Investigations 


604 Mission St. 


San Francisco 5 


LEE T. PURCELL 


Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes ; 
Reports; Design ; Supervision 
Construction & Operation 


Analytical Laboratories 


36 De Grasse St. Paterson 1, N. J. 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 
Analyses 


369 BE. 149th Se. New York 55, N.Y. 
Haven 5-2424 


RIPPLE & HOWE 
Consulting Engineers 
O. J. B.V.Howze 
Appraisals— Reports 
ign—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 


Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


833-35—23rd St., Denver 5, Colo. 
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NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 
Advisory Service 


1010 Dennis Ave. Houston 2, Tex, 


ALDEN E. STILSON & ASSOCIATES 
(Limited) 
Consulting Engineers 
Water Supply-—Sewerage— Waste Disposal 
Bridges—Highways—Industrial Buildings 
Studies—Surveys— Reports 


209 S. High St. Columbus, Ohio 


RUSSELL & AXON 


Consulting Engineers 
Civil—Sanitary —Structural 
Industrial —Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 


EDWARD J. SCHAEFER 
Consulting Ground- Water Hydrologist 
Investigations, Reports, Advice 

on 


Underground Water-Supply Problems 


Telephone 
Ludlow 3316 


607 Glenmont Ave. 
Columbus 14, Ohio 


J. E. SIRRINE COMPANY 


Engineers 
Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 
Greenville South Carolina 


J. STEPHEN WATKINS 
J. 8S. Watkins G. R. Watkins 
Consulting Engineers 


Municipal and Industrial Engineering, Water 
Supply and Purification, Sewerage and Sewage 
Treatment, Highways and Structures, Reports, 
Investigations and Rate Structures. 


251 East High Street Lexington, Kentucky 
Branch Office 
901 Hoffman Building Louisville, Kentucky 


WESTON & SAMPSON 


Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Wastes Treatment. 
Reports, Designs, Supervision of Construc- 


tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street 


WHITMAN & HOWARD 


Engineers 
(Est. 1869) 


Boston 8, Mass. 


4 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


SMITH AND GILLESPIE 
Consulting Engineers 
Water Supply and Treatment Plants; 
Sewerage, Sewage Treatment; Utilities; 
Zoning; Reports, Designs, Supervision of 
Construction and Operation; Appraisals. 


P.O. Box 1048 Jacksonville, Fla. 


WHITMAN, REQUARDT 
& ASSOCIATES 

Engineers Consultants 
Civil—Sanitary—Structural 

Mechanical—Electrical 

Reports, Plans 

Supervi ion, Appraisals 

1304 St. Paul St. Baltimore 2, Md. 


STANLEY ENGINEERING 
COMPANY 


Waterworks—Sewerage 
Drainage—Flood Control 
Airports—Electric Power 


WILLING WATER 
Public Relations Consultant 


Willing Water cartoons available in low-cost 
blocked electrotypes and newspaper mats for 
use in building public and personnel good will. 


Send for catalog and price list 


Hershey Building American Water Works Association, Inc. 
Muscatine. Ia. 521 Fifth Avenue New York 17, N.Y. 
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" Key: In the reference to the publication in which the 
Condensation abstracted article appears, 39:473 (May "47) indicates 
volume 39, page 473, issue dated May 1947. If the pub- 
lication is paged by the issue, 39:5:1 (May 47) indicates volume 39, number 5, page 1, issue 
dated May 1947. Abbreviations following an abstract indicate that it was taken, by permis- 
sion, from one of the following periodicals : BH—Bulletin of Hygiene (Great Britain) ; CA 
—Chemical Abstracts; Corr—Corrosion; IM—Institute of Metals (Great Britain) ; PHEA 
—Public Health Engineering Abstracts; SIW—Sewage and Industrial Wastes; WPA— 
Water Pollution Abstracts (Great Britain). 


ANNUAL REPORTS Debt outstanding ($): 6,181,200 
Unit costs ($/mil gal) : water: 6.09; pump- 
Community: Little Rock, Ark. ing: 4.80; purif.: 15.40; distr.: 17.20 
Reporting organization: Municipal Water Raw water analysis (ppm): turbidity: 15; 
Works total hardness: 11.0; total alky.: 7.0; pH: 
Year ending: Dec. 31, ’52 6.7; color: 34; coliform index : 11.0/100 ml 
Population served: 173,953 Rates (¢/100 cuft): inside city: 6.75 with 
Customers: resid.: 25,378; coml.: 3,767; no min. charge; outside city: 6.75-23.5 
indus.: 70; other: 448; total: 29,663 with min. charge of 94¢/mo. 


Source of supply: L. Winona 
Type of treatment: coagulation, chlorination, | Community: Muscatine, Iowa 
filtration Reporting organization: Board of Water and 
Water produced (mil gal): 4,716 Light Trustees 
Water sold (mil gal) : 3,932 ‘a Base) Year ending: Dec. 31, ’52 parm! 


Water unaccounted for (%) Customers: 5,855 ‘is 

Consumption (mgd): max.: 26; avg 17 Source of supply: wells 4 
(108 gped) Type of treatment: chlorination 

Metered services (%): 100 Water produced (mil gal) : 1016 

Mains (mi): distr. and trans.: 366 Consumption (mgd) : avg: 2.78 

Valves: 3,412 Metered services (%) : 89 

Hydrants: 1,488 cate Mains (mi): distr. and trans.: 88.5 


Distr. storage (mil gal): 10.5 (clear well) Hydrants: 621 
Revenue ($): water: 1,201,210; other: 55,- Revenue ($): water: 118,138; other: 8,124; 


096; total: 1,256,306 total: 126,262 

Expense ($): op. and maint.: 416,153; Expense ($): op. and maint.: 81,578; depn.: 
depn.: 82,843; total: 498,996 19,588; total: 101,165 

Tax paid (% of revenue) : 3.9 Free service (mil gal): 17.5 

Income ($) : 757,310 . Tax paid (% of revenue) : none 

Bond retirement ($): 130,000 interest ($) : none 

Book value ($): 10,400,220 Bond retirement ($) : none Me 


(Continued on page 64) 
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MACHINE BLENDED 
SELF-CAULKING 


gO for 
JOINT COMPOUND 


Uniformity 


NORTHROP & COMPANY, INC. 
SPRING VALLEY, N. Y. WATER PIPE 
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= Triangle 
Brand 


HELPS SOLVE YOUR warun PROBLE 


Triangle Brand Copper Sul- 
phate economically controls 
microscopic organisms in wa- 
ter supply systems. These or- 
ganisms can be eliminated by 
treatment of copper sulphate 
to the surface. Triangle Brand 
Copper Sulphate is made in 
large and small crystals for 
the water treatment field. 


Roots and fungus growths 
in sewage systems are con- 
trolled with copper sulphate 
when added to sewage water 
without affecting surface trees. 


Booklets covering the sub- 
ject of control of microscopic 
organisms and root and 
fungus control will be sent 
upon request. 


PHELPS DODGE 
REFINING CORPORATION 


40 Wall Street, New York 5, N. Y. 
230 N. Michigan Ave., Chicago 1, Ill 
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19,588 
10,095 


Added to reserve ($): 
to general fund ($) : 
Book value ($) : 584,162 


: water: 1.38; power: 


11.23; distr.: 


Rates (¢/100 cu ft) : 5-25; min. bill 46¢/mo. ; 


10% discount. 


Community: Wyandotte, Mich. 

Reporting organization: Municipal Service 
Com. 

Year ending: Sep. 30, ’52 

Population served: 38,000 

Customers: 10,292 

Source of supply: Detroit a 

Type of treatment: coagulation, 
tion, filtration, chlorination 


sedimenta- 


Vol. 46, No. 3 


94.97 


1.4 (ground) ; 0.5 


Mains (mi): distr. and trans. : 

Valves: 1,000 

Hydrants: 756 

Distr. storage (mil gal) : 
(elevated) 

Revenue ($): water: 
total: 236,942 

Expense ($): op. and maint.: 
depn.: 51,051; total: 200,718 


Income ($) : 36,224 
Bond interest ($) : 3,064 . 
Added to reserve ($): 51,051 _ 


Book value ($) : 1,817,448 

Debt outstanding ($): 61,000 

Unit costs ($/mil gal): pumping: 
purif.: 28.19; distr.: 32.86. 


227,540; other: 9,402; 


149,667 ; 


14.98 ; 


Community: Elmira, N.Y. 


Reporting organization: Water Board 

Year ending: Dec. 31, ’52 

Population served: 70,000 

Customers: 16,266 

Source of supply: Chemung R. 
Hoffman Creek (36.1%) 


Water produced (milgal): 1,936 

Water sold (mil gal): 1,431 % M 

Water unaccounted for (%): 19 

Consumption (mgd): max.: 8.1; avg: 1.44 
(139 gped) 

Metered services (%): 100 


(63.9%), 


(Continued on page 66) 


LiMIiTORQUE 
VALVE CONTROLS 


From coast to coast, hundreds of LimiTorque 
Controls are in service in water works and 
sewage disposal plants for automatic or push- 
button operation of valves up to 120 inch 
diameter. Why is acceptance so widespread? 
Because LimiTorque Operators are designed 
to provide dependable, safe and sure valve 
actuation at all times. 

LimiTorque is self-contained and is applica- 
ble to all makes of valves. Any available 
power source may be used to actuate the op- 
erator: Electricity, water, air, oil, gas, etc. 

A feature of LimiTorque is the torque limit 
switch which controls the closing thrust on the 
valve stem and prevents damage to valve op- 
erating parts. Write for Catalog. 


PHILADELPHIA GEAR WORKS, Inc. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. 


New York * Pittsburgh * Chicago 
Houston * Lynchburg, Va. 


Type SM Limitorque oper- 
ating 48” butterfly valve. 
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In specifying paint for this gigantic 1,000,- 
000-gallon elevated storage tank in Lib- 
eral, Kansas, Consulting Engineer H. R. 
Hunter of Wichita wanted coatings that 
would meet the requirements of water-, 
weather- and fume-resistance. That's why 
Inertol Paints topped his list! They far 
exceed specifications for hardness, elastic- 
ity, lime- and water-resistance. 


Time and again, the top-protection quali- 
ties of Inertol Paints have been proved 


INERTOL 


484 Frelinghuysen Avenue 
Newark 5, New Jersey 


JOURNAL AWWA 


Inside and outside of this water storage tank got Inertol coatings, Inertol Rust- 
Inhibitive Primer #621 went on all metal first... then the interior was painted 
with Inertol Bakelite Resin Aluminum. For sparkling lasting beauty, exterior was 
coated with Glamortex Aluminum #320, one of Inertol’s structural steel and 
ints. The tank was constructed by Pittsburgh Des Moines Steel Co. Inertol 
ready been specified for Liberal’s proposed filter plant and municipal docks, _ 


Wichita Engineer H. R. Hunter chose Inertol Paints 
for long wear, looks and economy ! 


PAINTS 


Liberal, Kansas 


in thousands of installations all over the 
United States. Our Field Technicians wel- 
come the chance to talk over your paint- 
ing problems—and to help you choose 
the Inertol coatings to solve them. 

Or send for our free “Painting Guide.” 
If you're a Specification Writer, Design 
Engineer, Plant Superintendent or Con- 
tractor, you'll find this informative 
pamphlet invaluable! 

Write for your free copy today! 


co., INC. 


27G South Park 


San Francisco 7, California it 


INERTOL 


specified at 
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ge: (Continued from page 64) 
A D> & ROV & D Type of treatment: coagulation, chlorination, 
by UNDERWRITERS’ LABORATORIES, Inc. 


FACTORY 


MUTUAL 


Valved HYDRANTS 
for non-freezing climates 


Western water works engineers and fire chiefs were 
the first to approve Greenberg California-type fire 
- hydrants. Now, after exhaustive tests, Under- 
_ writers’ Laboratories, Inc., and Factory Mutual 
_ have confirmed your judgme nt. 

_ Greenberg No. 74 and 76 hydrants are equipped 
with independent valves of a new type which open 
quickly and easily, allowing full flow with minimum 
resistance 


GREENBERG “CASCADE” 
BASE-VALVE FIRE WYDRANTS for freezing climates 


are iso approved by Underwriters’ Laboratories, 
Inc., in 4}’’ and 5” size inlet valve openings. 


Other innovations such as you 
would expect of this 100-year-old 
firm who evolved the California- 
type hydrant are shown in the 
free booklet ‘Hydrants by Green- 
berg.’” May we send you a copy? 


STABILITY 1854 


BRONZE PRODUCTS 


GREENBERG 
M. GREENBERG 


| Distr. storage (mil gal): 6.5 
| Revenue ($): water: 479,483; 


filtration, ammoniation, aeration 
Water produced (mil gal) : 2,584 
Consumption (mgd): avg: 7.06 (100 gpcd) 
Metered services (%): 100 
Mains (mi): distr. and trans.: 179 
Hydrants: 898 

other: 8,057; 
total: 487,540 


| Expense ($): op. and maint.: 285,934; 
depn.: 61,157; total: 347,091 ps 
Tax paid (% of revenue): 4.1 
Income ($) : 140,449 
| Bond interest ($) : none 
Bond retirement ($) : none 


Added to reserve ($) : 57,557 
Book value ($): 3,941,888 
Debt outstanding ($) : none 
Unit costs ($/mil gal): pumping: 25.20; 


purif.: 23.50; distr.: 26.00 

Raw water analysis (ppm): Chemung R. 
supply: color: 8.0; turbidity: 5.0; hard- 
ness: 174; alky.: 94.0; iron: 0.20; pH: 


7.9; Hoffman Creek supply: color: 40.0; 
turbidity: 50.0; hardness: 58; alky.: 26.0; 
iron: 1.75; pH: 7.1; temp. (°F) : 36-76 
Rates (¢/100 cu ft): inside city: 8-35, with 
min. bill of $2.80/quarter; outside city: 
9-42, with min. bill of $3.36/quarter ; bills 
rendered monthly where consumption ex- 
ceeds 60,000 cu ft/quarter; 10% discount. 


Community: Halifax, N.S. 

Reporting organization: Public Service Com. 

Year ending: Dec. 31, ’52 

Population served: 103,962 

Customers: 14,773 

Source of supply: lakes 

Type of treatment: corrosion control (lime), 
chlorination 

Water produced (mil gal *) : 3,465 

Consumption (mgd *): avg: 9.48 (94 gpcd) 

Metered services (%): 100 

Mains (mi): distr. and trans.: 129 

Valves: 1,771 

Hydrants: 871 

Distr. storage (mil gal *) : 3.64 

Revenue ($) : water: 902,263; other : 33,568; 
total: 935,831 

Expense ($): op. and maint.: 
depn.: 80,000; total: Ty 

Tax paid (% of revenue) : 1.7 

Income ($): 421,091 

Bond interest ($) : 225,000 ie 

Bond retirement ($): included above 7 
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434, 740; 


| 
| 
5 
Salt Lake City Denver ° Kansas City Dallas Houston 
Orleans * Honolulu New York * Washington, D.C. 


Weatersphere for Municipal Service 


The Watersphere is a modern, economical means of providing gravity 

5 

pressure in municipal water systems. It has welded joints throughout. 
All surfaces are smooth and easy to paint. 


The installation illustrated above is located at Paxton, Ill. It has a 
capacity of 200,000 gals. and is 90 ft. to the bottom of the tank capacity. 


Write our nearest office for additional information or estimating 
figures. State capacity, height to bottom and location. 


CHICAGO BRIDGE & IRON COMPANY — 


Plants in Birmingham, Chicago, Salt Lake City and Greenville, Pa. 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE LOS ANGELES 
SAN FRANCISCO HOUSTON ATLANTA CLEVELAND PITTSBURGH 


In Canada—HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 


= 


CONDENSATION 


Added to reserve ($) : 60,000 
Paid to general fund ($): 


Book value ($) : 8,953,563 
Debt outstanding ($) : 5,000,000 
Unit costs ($/mil gal *): treatment: 10.40; 


pumping: 12.50 

Community: Sheffield, England 

Reporting organization: City Council Water 
Committee 

Year ending: Mar. 31, ’52 

Population served: 543,900 retail; 
wholesale 

Customers : 

Source of supply: 

Type of treatment : 

Water produced (mil gal *) : 

Metered services (%): 3 


209,000 


193,944 

surface water 

filtration, chlorination 
17,748 


Consumption (mgd*): avg: 48.36 (65 
gped *) 

Mains (mi): distr. and trans.: 977 

Hydrants: 11,082 

Revenue (£) : water : 802,643; other: 11,460; 
total: 814,103 


* Imperial gallons. 


and maint.: 


575,749 


Expense (£): op. 
other: 65,992; total: 
Income (£) : 238,354 
Bond interest (£) : 117,966 
Bond retirement (£): 114,810 
Added to reserve (£) : 302 
Paid to general fund (£): none 
Debt outstanding (£): 4,190,612 


Community: Bombay, India 


Reporting organization: Eng. 
Dept. 

Year: ’51-’52 

Population served: 2,842,116 

Customers: resid.: 53,410; coml.: 2,816; 
indus.: 1,176; total: 57,402 

Source of supply : lakes 

Type of treatment: filtration, chlorination, 


chloramination 
Water produced (mil gal *) : 43,926 
Water sold (mil gal *) : 37,842 
Water unaccounted for (%): 
Consumption (mgd *) : max. : 
(43 gped *) 


Imperial gallons. 


13.85 
132; avg: 120 


(Continued on page 70) 


American Meter 


INTERCHANGEABILITY 
Cuts Costs 


Individual parts as well as entire 
assemblies of Buffalo AMERICAN 
Water Meters can be interchanged. 
Repairs are made quickly at low 
cost. Stocks held at a minimum. 
Write for details. 


J 


COMPANY. 


2914 Main Street 
Buffalo 14, New York 


FOR MAKING 


SERVICE 
CONNECTIONS 


iron and transite pipe. Single massive bolt 
speeds and simplifies installation. Write 


Skinner Seal Service Saddle for steel, a 
today for new cotalog. a 


Pol. 46, No. 3 
a j 
| 
| 
~ 
ay 
BUFFALO METER 
M. B. SKINNER COMPANY 
SOUTH BEND, INDIANA 


OVER 2000 
REX CONVEYOR SLUDGE 
COLLECTORS IN OVER 700 
CITIES AND INDUSTRIES! 


WHAT BETTER PROOE 
REX Superiority 7 


YES over 700 cities and in- 


dustries rely on Rex® Conveyor 
Sludge Collectors for efficient, dependable and economical operation, 
They are applicable for all types of sludge handling or surface skim- 
ming conditions in either sewage, water or industrial waste treatment 
application. 

Here are some of the time-proven features of Rex Sludge Collectors: 


* Balanced Equipment Design— design pro- %* Offset Split Drive Sprockets — eliminate 
portionate throughout. cantilevered brackets. 


* Rex Z-Metal Chain and attachments—resist %* Double Life Sprockets—chain engages 
corrosion and wear. every other sprocket tooth. 


* Self-Aligning Bearings—compensate for 
tank irregularities. 
* Centralized, Hardened Wearing Shoes— 


eliminate splitting strains on wooden 
scraper flights. 


* Drive Unit—compact, totally enclosed. 
Shear pin protection. 


* Sub-Assemblies—shop assembly of drive 
units and shaft assemblies assure prop- 
er alignment and fit. 


MAKE SURE YOU WILL BE THE NEXT ONE to profit from Rex design and Rex quality. Get all 
the facts on Rex Conveyor Sludge Collectors. Call your nearest Rex Sanitation Engi- 
neer or write for Bulletin 47-9. Chain Belt Company, 4609 W. Green- 
field Ave., Milwaukee 1, Wisconsin. 


Chaim company or miuwauxee 


Atianta Baltimore Birmingham Boston « Buffalo « Chicago Cincinnati Cleveland 
® Dallas Denver Detroit El Paso Houston « Indianapolis Jacksonville * Kansas City 
Los Angeles Louisville Midland, Texas Milwaukee Minneapolis New York 
Philadelphia ¢ Pittsburgh ¢ Portland, Ore. © West Springfield, Mass. ¢ St. Louis 
Salt Lake City San Francisco Seattle Tulsa Worcester 
Distributors in Principal Cities in the United States and abroad 
Export offices: 4800 W. Mitcheli Street, Milwaukee, Wisconsin; and 
19 Rector St., New York City 
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Metered services (%) : 10.2 
Distr. storage (mil gal*): 50.5 (gravity) ; 
0.81 (pumped) 
Revenue (rupees) : 16,474,345 
Unit costs (rupees/mil gal *) : 
6.52 
Other items: water supplied for only 5-7 hr 
during 24-hr period; avg for domestic 
purposes was 25.9 gped.* 


chemicals : 


Commnmanity : Rand, Union of South Africa 
Reporting organization: Water Board 
Year ending: Mar. 31, ’52 
Population served: 1,768,000 
No. of employees: 1,807 
Source of supply: surface and ground water 
Type of treatment: softening, filtration, 
chlorination 
Water produced (mil gal *) : 37,455 
Water sold (mil gal *): 36,015 
Water unaccounted for (%): 2.79 
Consumption (mgd *) : max.: 127; avg: 98.6 
(55 gped *) 
Metered services (%): 100 


* Imperial gallons 


(Continued on page 72) 


Distr. storage (mil gal *): 114.4 
Revenue (£): water: 1,406,900; other: 31,- 
670; total: 1,438,570 


Expense (£): op. and maint.: 664,386; 
depn.: 50,022; total: 714,408 

Income (£): 724,162 

Bond interest (£) : 239,282 wah ee 

Bond retirement (£) : 242,533 ain 

Added to reserve (£): 125,000 


Paid to general fund (£): none = 

Debt outstanding (£): 6,570,464 

Unit cost (d.¢/1,000 gal*): purif.: 96; 
pumping: 1.74 

Water analysis (ppm): alky.: 55; Na+ P: 
19; hardness: 91; Ca: 25; Mg: 6; chlo- 
rides: 15; sulfates: 47; bicarbonates: 67; 
pH: 8.5 

Rates: 7d.f/1,000 gal * plus prorated charge 
to all constituent customers for bond and 
interest redemption, which brings total 
rate up to 9.69d.7/1,000 gal * 

Other items: water supplied in bulk to 12 
municipalities, plus many large industrial 
users. 

* Imperial gallons. 
Pence. 


UNANOWN BURIED PE 


New Hyde Park 


M-SCOPE Pipe Finder | 


JOSEPH G. POLLARD CO., Ine. 
Pipe Line Equipment 


LIGHTWEIGHT | 
MODEL 


Catalog No. 25K 


Supt 


On Request 


New York 


|| 
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Mar.1954 
Meters and controls engineered specifically for water: sewage: and waste 
= Remote metering equipment, electric, pneumatic 
write for det 
Engineering information on flow meters and 
add your name fo our mailing list — 
S | Nationwide service helP 
New preventive maintenance service plan — 
for yp-to-the-minute information on the latest meters ond 
q controls, address guilders Inc. (Division of 
industries. inc.), 365 Harris Ave- providence 1, Rhode island. > 
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BACTERIOLOGY 


A New Solid Medium for Determining 
Coliform Bacteria by Direct Inoculation. 
R. FerrRAMOLA & R. Huertn. Rev. Obras 
San. de la Nacion (Argentina), 16:359 (’52). 
Determination of coliform bacteria by in- 
oculating volumes of water sample directly 
in solid culture media has not been widely 
practiced in spite of obvious advantages of 
method. This is due principally to lack of 
culture medium which differentiates with 
certainty those bacteria which ferment lac 
tose by producing acid, from those which do 
so by producing acid and gas. Medium has 
been developed by authors in which coliform 
bacteria are identifiable at end of 48-hr in- 
cubation at 37°C. Colonies of Esch. coli 
develop to 0.5 cm in diameter and are fiat, 
dry, deep violet in color over whole surface 
of colony, and exhibit metallic sheen. Aer. 
aerogenes, on other hand, produces raised, 
mucoid, confluent colonies somewhat smaller 
in size and of violet color in center but 
whitish on periphery. Intermediate coliform 
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(Continued from page 
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types are more difficult to identify, colonial 
morphology sometimes being similar to Esch. 
coli types. [Descriptions of colonies do not 
differ markedly from those of colonies devel- 
oping on Levine’s EMB agar.] Medium de- 
scribed has high inhibitory power for non- 
coliform bacteria; 96% colonies were con- 
firmed as coliform organisms from plates 
inoculated with polluted waters and 72% 
were confirmed as typical coliform organisms 
from less seriously polluted rivers. 


A Note on the Absolute Viability in Wa- 
ter of S. typhi and the Dysentery Bacilli. 
J. F. D. SHrewspury & G. J. Barson. Br. 
Med. J., p. 954 (’52). Expt. was made to 
determine max. period of survival of dysen- 
tery bacilli in water. S. typhi, Sh. sonnei, 
Sh. flexneri Y, and Sh. shigae, at concentra- 
tions of 10°/ml in tap water, distilled water, 
and normal saline solution, were kept in dif- 
fuse daylight at room temperature under 
aerobic conditions and were tested for via- 
bility at regular intervals. Results given in 
table show that Sh. shigae perished most 


(Continued on page 74) 


Write for FREE Bulletins 


Water Softening 
& iron Removal* 
Deluxe 
JUST WHAT YOU'VE 


BEEN WAITING FOR— 
Complete Water 
Softening 
Complete Iron 
Removal* 

Fully Automatic 
Operation 


All in one 
compact, highly 
efficient water 
conditioning plant 


Low in cost too— 


*Including HsS removal 
when required 


HUNGERFORD & TERRY, INC. 


CLAYTON 5, NEW JERSEY 
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ding primary of Fluoride 
and Sodium Silicofluoride (sole producer of Sodium 
Polyphos), Blockson provides a dependable high 
purity source of supply for the water works trade. 

SAMPLES AND DATA ON REQUEST. “a 


BLOCKSON CHEMICAL COMPANY 
JOLIET, ILLINOIS 
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quickly ; S. typhi was viable in tap water and 
distilled water for 211 days. As suspensions 
evaporated to dryness after 236 days, fur- 
there expt. was made in which suspensions 
of each organism were made in 200 ml 
of distilled water at concentrations of 5 x 106° 
and 1 X 10°/ml. At lower concentration, no 
viable organisms were detected after 59, 107, 
238, and 7 days for S. typhi, Sh. sonnei, Sh. 
flexneri Y, and Sh. shigae, respectively, and 
after 474, 197, 391, and 7 days at higher 
concentration. Results indicated that abso- 
lute viability of S. typhi, Sh. sonnei, and Sh. 
flexneri Y in chemically inert medium de- 
pends upon density of cell population —-WPA 


Bacteriological Study of Irrigated Vege- 
tables. N. N. NorMAN & P. W. KABLER. 
Sew. Ind. Wastes, 25:605 (’53). Coliform 
content of irrigated soils studied reflects, in 
general, coliform density of water they re- 
ceive. Vegetables irrigated with waters of 
high coliform count exhibit higher coliform 
flora than vegetables irrigated with relatively 
pure water. Coliform density of leafy vege- 
tables irrigated with polluted water is higher 


ION 


3 (C ontinued from page 72) 
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than smooth vegetables grown under similar 
conditions. Under condition of this study, 
enterococcus indexes of soils and vegetables 
showed no direct relationship to indexes of 
irrigation waters. Salmonella were present 
in irrigation waters in readily demonstrable 
numbers, were present in soils in only low 
concentration, and were insufficiently numer- 
ous on vegetables to be demonstrated by 
procedures used.—PHEA 


OTHER ARTICLES NOTED 


Recent articles of interest, not abstracted, 


are listed below. 


Radioactive Gages Signal Water Content of 
Snow Packs as Aid in Runoff Control. 
Anon. Eng. News-Rec., 151:26:24 (Dec. 
24, 53). 


Palisades Dam—An Earthfill With Special 


Features. ANON. Eng. News-Rec., 151:27: 
28 (Dec. 31, ’53). 

How Waste Water Reclamation Affects 
Ground Water Pollution. ANon. Pub. 


Wks., p. 59 (Jan. ’54). 


but in lowest yearly cost. 


and durability. 


‘WHY USE JOHNSON WELL SCREENS P 


Less drawdown. 
2. Greater specific capacity. 


: 3. Lowest pumping cost per HP 
o3 million gallons of water. 


True economy is measured not by first cost alone, 
The JOHNSON WELL 
SCREEN combines an unmatched record of ex- 
perience and dependability with greatest strength 
It is the finest and most truly 
economical well screen in the world. 


EDWARD E. JOHNSON, INC. 
~ well screen specialists since 1904 ~ 
St. Paul 14, Minn. 
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DOUBLE-X Pipe Is Lat 


Manufactured by the Mono-Cast centrifugal process) AMERICAN ‘ 
Double-X_ pipe is equipped with the standardized mechanical joint. It 
is furnished complete with gaskets, cast iron glands, and cast iron bolts 
for assembling. 

The joints are so simple and rugged that common labor can make them 
up in record time. In addition to a brush and a bucket of soapy water, 
only one tool—a ratchet wrench—is required. 

Manufactured centrifugally under rigid specifications in diameters 2” 
through 48’’, AMERICAN Double-X pipe will stand the impact of heavy 
loads on shifting soils and gives complete job satisfaction. This pipe is 
manufactured to required wall thicknesses for specific operating condi- 
tions. You get the exact pipe your conditions require. ; . 

A complete line of fittings for use with AMERICAN Double-X pipe _ 4 
is available including transition pieces for inter-connecting with other = 
types of joints and pipe. Branch stocks of both pipe and fittings are 
strategically located for your convenience. ; 

Write for AMERICAN Double-X pipe booklet. A free copy will be | 
sent on request. 


AMERICAN CAST IRON PIPE COMPANY thal 


Birmingham 2, Alabama 
Houston El Paso Pittsburgh Kansas City . ~ 
Chicago Minneapolis New York City Cleveland ; . 
Los Angeles § San Francisco Seattle Denver iw, 


i 


The Pitometer Associates, Inc., is 
the new name of the firm of distri- 
bution system specialists previously 
known as the Pitometer Co. 


A thing of beauty is what Willa 
Frederic calls water in the title of an 
article she wrote for Town and Coun- 
try last August. And the same goes 
for her as far as we’re concerned— 
particularly if she’s the girl bathing 
under a waterfall in the picture accom- 
panying the article. “Water,” Willa 


enthuses, “is a joy for its cleansing and 
psychologic effect.” Then she pro- 
ceeds: 


The therapeutic value of water is no 
less beautifying than its cleansing prop- 
erties. Very hot and very cold baths are 
stimulants, adding a glow to the skin 
[unfortunately the picture wasn’t in color ] 


An organization of engineers 
engaged in the design, develop- 
ment and fabrication of equip- 
ment for “Removal of Water 
Impurities”. Belco technicians, 
chemists and electronic control 
specialists have designed and 
furnished water treating in- 
stallations ranking from the 
smallest to the largest in the 
world. For a discussion or an- 
alysis of your problems call a 
Belco man. 


INDUSTRIAL EQUIPMENT 
DIVISION, iNC. 


PATERSON 3, NEW JERSEY 


PERCOLATION AND RUNOFF 
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and a sparkle to the eye. Warm baths, 
summer or winter, relax tensions, lessen 
fatigue and irritability, smooth away 
tautness of face and body. 

Moving waters, playing against the 
skin, have a decided effect on the central 
nervous system. Fifteen or twenty min- 
utes in a tub of warm water with open 
faucet and drain, letting the water flow 
continuously [poor conservation, but good 
business] tones the whole body. This 
simple operation simulates the mechani- 
cally agitated waters of the whirlpool 
baths used in hospitals and prescribed for 
back and muscular pains, incorrect pos- 
ture, insomnia, nervous tension, and even 
psychoses. 
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And when you tear yourself away from 
your tub, you might give your cus- 
tomers a clue to the kind of commodity 
you're practically giving away. A joy 
forever ! 


SUPPLIES 


W.S.DARLEY & CO. 


CHICAGO-12 ILLINOIS 


WRITE TODAY 
For 
100 PAGE CATALOG 
W.S. DARLEY & CO. Chicago 12 
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SAVES TIME ™ 
REDUCES COSTS 


McWane-Pacific Boltite mechanical joint pipe 

and fittings lay faster and reduce pipe line con- 

struction costs because the joints can be made by 

untrained workmen using only a ratchet wrench. 

Boltite is a better joint for either water or gas. 
Bottle-tight, leak-proof, yet flexible to allow 
settlement, or expansion and contraction of the 
pipe line. 

All joint parts, glands, gaskets and bolts are 
interchangeable with pipe, fittings, valves and 
hydrants made by other manufacturers. For com- 
plete information, wire or write McWANE CAST 
IRON PIPE COMPANY, Birmingham, Ala- 
bama, or PACIFIC STATES CAST IRON 
PIPE COMPANY, Provo, Utah. (Sales offices in 
principal cities.) 


cWANE 
PACIFIC 
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~ 
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The fluoridation report of the 
United Kingdom Mission to the U.S. 
= and Canada (see September 1953 
Reading Meter, p. 52 P&R) was the 
subject of parliamentary inquiry last 
December, when the Minister of Health 
was asked whether he planned to ac- 
7 a cept the recommendations of the report, 
a advised that studies be made 
a in selected communities before general 
4 adoption of fluoridation of water sup- 


plies. The upshot of the exchange is 
.. that the Ministry accepted the report 
of its fact-finding mission and is pre- 
i to implement it. 


Francis B. McDowell Jr. has re- 
tired as chief engineer and manager of 

Charleston, S.C., water works, be- 
ing succeeded by John R. Bettis, for- 
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merly assistant manager and engineer. 
Mr. McDowell, who has given his com- 
munity 35 years of service and prides 
himself on his pioneering use of cement- 
lined cast-iron pipe, as well as many 
local construction achievements, won 
his section’s Fuller Award in 1949. 
When last heard from, he was enjoying 
his retirement—by showing up at his 
desk as usual every day. 


Ralph A. Hagberg, formerly Cleve 
land office manager for Industrial 
Chemical Sales Div., West Virginia 
Pulp & Paper Co., has joined the S. S. 
Skelton Co. of Cleveland and Akron. 
The firm presently distributes chemi- 
cals for a variety of industries, and is 
planning to introduce a line of water 
treatment chemicals soon. 


(Continued on page 80 P&R) 


ANCHORED CLAMP for 
MECHANICAL JOINTS 


Alse Cl-60 charcoal cast iron bolts for me- 
chanical joints; bell-joint Leak Clamps and 
Gasket Sealer Compound. 


Write for information 


H. Y. CARSON COMPANY 
1221 Pinson St. Birmingham, Ala. 


TRANSITE FILTER BOTTOMS 


THESE ADVANTAGES: 


* Lifetime Materials 

* Cut Filtration Costs 

* Withstand Severest Run or Backwash 
* Economic Installation 


NOW INSTALLED IN SEVERAL 
OF NATION’S FINEST FILTER PLANTS 
Write for Complete Details 


FILTRATION (GQUIPMENT CORPORATION 


P. O. BOX 1331 * ROCHESTER 3, N. Y. 
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The Wabash Cover was designed to provide 
the utmost in frost protection for pit water + 

meters. Two lids, with a 4” dead air space 
between, add extra insulation. Notice also, 
the extra depth and the sloping skirt that 
help hold heat loss to a minimum. 


Top lid is inset and locked with the patented 
WRITE FOR Ford Lifter Worm Lock. There is no finer 


CATALOG 
The new No. 50 meter setting protection. 
tains full. informa- 
tion. FREE. Send 3H atens 
today. 


FOR BETTER WATER SERVICES 


Manufactured by THE FORD METER BOX COMPANY, INC. 


| 
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GORD — 
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= _ James Girand has been appointed ager, who for a second time did a mas- 
chief operations executive of the Eliza- _terful job of warning his customers to 
- bethtown Water Co., Consolidated, watch out for frozen pipes during a 
_ Elizabeth, N.J., to succeed Robert R. severe cold spell only to go home and 
Stone, who retired last August after find his own plumbing all iced up— 
years as chief engineer. Girand has_ Les Jackson’s little rock. Of course, 
_ been vice-president in charge of opera- if Drinkwater’s drinks had been in 
tions of New York State Water Service Jackson’s plumbing, they both would 
Corp. for the past four years. Pre- have been better off. But then, we 
es _ viously he had been city engineer of prefer ours on the rocks. 
Phoenix, Ariz., and superintendent of 
sits: water department. Joseph T. Ryerson & Son, Inc., 
os has been appointed a distributor of 
Out of his element was Clarence plastic pipe and fittings made by Carlon 
L. Drinkwater at the last picnic of Products Corp. Although most widely 
Milwaukee milkmen. At any rate, he known as a steel service organization, 
drank beer and whiskey like water and the Ryerson organization has an In- 
had to be haled into court and soaked dustrial Plastics Div. which has been 
_ $100 for drunken driving. In his ele- handling a line of laminated plastics in 
on the other hand, is Little sheets, tubes, and rods, for 
Rock’ s Les Jackson, water works man- use as bearings. 


(Continued on page 84 P&R) 


PRECISION 


Chemical Pumps 
for: 


_ Chlorinating swimming pools, drinking water, wastes 
Fluoridation of municipal water supplies 
Corrosion and scale control, phosphate injection d 
Chemical waste treatment—Automatic sampling 


Accurate, dependable, positive displacement, dia- 
phragm type pumps. Constant rate or meter-paced 
for automatically variable output. 


PRECISION MACHINE COMPANY 


8 Walnut Street Somerville, Mass. 
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STEEL PIPE solves headroom problem as 
Newark modernizes vital water control station 


In Newark, the Bloomfield Avenue 
Tower is the vital terminal for 
five of the City’s six main feeder 
lines. Modernization at the Tower 
called for critical selection of new 
pipe for maximum strength and 
flow in minimum headroom. 


The problem was solved with 1650 
ft of 48-in., 450 ft of 36-in. and 
30 ft of 60-in. Alco Electric Welded 
Steel Pipe. Through it will surge 
more than 85 million gallons of 
water per day. 


t¢ 


Furnished in diameters from 20 to 
120 in. and lengths to 40 ft, Alco 
Electric Welded Steel Pipe is speci- 
fied the country over for its 
engineered strength, efficiency, 
economy and long life. 


Use it in your installation, be it 
large or small, special or standard. 
Your Alco Products sales repre- 
sentative will be glad to give you 
complete technical data—plus ex- 
pert help on your own special 
problems. 


CITY OF NEWARK uses strong, efficient Alco Electric Welded Steel Pipe 
in 36, 48 and 60-in. diameters and special sections (shown above) at 


vital Bloomfield Tower control station. 


Remember these Key features 
of Alco Steel Pipe: 


STRONG EFFICIENT « 
DURABLE 


ALCO 


PRODUCTS 

AMERICAN LOCOMOTIVE COMPANY 
DUNKIRK, N. Y. 


Sales Offices: New York, Chicago, Dunkirk, Los 
Angeles, Kansas City, Houston, Tulsa, Beaumont. 
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Arch friend and staunch supporter 
these days is water, and it’s all done 
hydraulics. Actually, this tri- 
- umph for the arch—full fallen or only 
slightly slipping—was accomplished by 
_a sore-footed friend in the dental pro- 
fession, who placed a rubber sack full 
of water on top of a sponge rubber pad 
in his shoe and created the “Fluid- 
Arch Support.” In addition to moving 
with the foot as it supports the arch, 
and, thereby, cushioning the blow of 
walking, F-AS is reported to “improve 
balance, massage the foot, increase cir- 
culation, etc.” What’s in that modest 
or secretive “etc.,” of course, no one 
can be sure, but pedal insulation must 
be in mind; and emergency water sup- 
_ ply for those lost in the desert, atom- 
bombed, or similarly stricken; and, 
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properly ever-ready 
athlete’s foot prevention; and, at 
long last, dependable antihotfootment. 
However many more applications there 
may be, we can certainly add another 
to water’s powers—water, now, for 
arch or parch; water for feet or heat; 
water for ease or disease. So who 
cares if arch friend is stench sup- 
porter too? 


Grooved ends are now being pro- 
vided on one model of the standard 
Nordstrom semi-steel plug valve in or- 
der to facilitate connection to steel pipe 
with grooved end couplings. The valve 
is produced by Rockwell Mfg. Co. in 
sizes from 2 to 4 in., has a pressure 
rating for water, oil, or gas of 175 psi 
and is operated by wrench. 


(Continued on page 86 P&R) 


SZ For Public Water Fluoridation 
Sodium Silicofluoride—98% 


(Dense Powder) 


‘Sodium Fluoride—98% 


(Dense Powder or Granular) 
Meets AWWA specifications 
White or tinted blue 


Minimum of dust in handling 
Minimum of storage space 


Available in bags and drums 


The AMERICAN AGRICULTURAL CHEMICAL Co. 


50 Church Street, New York 7, N. Y. 
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WATER COMMISSIONERS he 


OF THE 


bad oH September 15, 1952 


_--—s-: Simplex Valve and Meter Co., 
& Upland Sts. 

Philadelphia 42, Pa. 

pir 
— 


Please send us two (2) rubber dia 
for Simplex rate controllers 


Might be of interest to know that this is 
“second replacement of diaphragm since 1914. 
Respectfully yours, 


Water Commissioners, 


Rate of Flow ut 
[Supersedes Type Controlier Referred to in Letter] 
For full details, write: 
a Simplex Valve & Meter Company, ae 


$784 Uplond St., Philadelphia 42, Po. 


SIMPLEX 


VACHE ARS .METER CORPANY 


phragms 
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John J. McCarthy, who at 61 had 
been director of the Racine, Wis., lab- 
oratories for 30 years, died unexpect- 
edly while undergoing an operation at 
Rochester, Minn., on January 15th. 
He had only recently been nominated 
for his section’s Fuller Award, which 
was to have been presented at the 
Seattle Conference next May. 

After an early career in medical 
research and pathology, interrupted by 
a period of service in the Sanitary 
Corps during World War I, he came 
to Racine as director of the health de- 
partment laboratory in 1923, taking 
over supervision of the water depart- 
ment’s laboratory as well four years 
later. He was one of the founders of 
the West Shore Water Producers 
Assn, and had served as Wisconsin 
Section chairman in AWWA. 


SODIUM 
FLUOSILICATE 


(Silico Fluoride) 


D. Birney Stokes, who retired in 
1952 as vice-president in charge of 
sales for U.S. Pipe & Foundry Co., 
died at his home in Edgewater Park, 
N.J., on Jan. 17th. He had been with 
the foundry from 1910 until his retire- 
ment, and had been a member of ASA 
Sectional Committee A21, which last 
year completed its work on a number 
of new cast-iron pipe specifications. 


H. A. Van Norman, one of the 
architects of the Los Angeles water 
system and long its chief engineer and 
general manager, died on January 16, 
at the age of 78. 


Wainwright, Ramsey & Lancaster, 
municipal finance consultants of New 
York, have changed their firm name to 
Wainwright & Ramsey Inc. 


Paul G. Agnew, former ASA secre- 
tary, died at his home in New York 
on January 8th, at the age of 72. A 
pioneer in the standardization move- 
ment, he left a post as physicist with 
the Bureau of Standards to become 
secretary of the newly formed Ameri- 
can Standards Assn. in 1919, In addi- 
tion to guiding the successful growth 
of that organization over the years, he 
helped to organize the International Or- 
ganization for Standardization (ISO), 
and its predecessor, the International 
Federation of National Standardization 
Associations. He retired from ASA in 
1947, but remained on the staff as a 
consultant until 1952. 


Fred A. Waterous, president of the 
Waterous Co., St. Paul, Minn., has 
been elected to the board of directors 
of the National Assn. of Manufacturers. 
He is currently serving as president 
of the Fire Apparatus Manufacturers 
Assn. 


(Continued on page 88 P&R) 
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Martinsvitte’s untreated well water 
was a wasteful nuisance! 

Its 269 ppm of total hardness 

ruinously scaled pipes . . . annoyed 

citizens by wasting soap, leaving 

_ rings around bathtubs, sticky curd 
on dishes, laundry. Iron of 2 ppm Congad 
gave it an unpleasant metallic taste, 150 gpm capacity...remove iron oxidized 
stained laundry. in coke-tray aerator, reduce turbidity. 

These troubles were ended when 
Smee Martinsville installed the Permutit 

equipment shown. On a recent check, we asked for the operator's opinion 
of our equipment. 

Mr. O. Wiser—whao is in charge of this 
plant —reports: “The Permutit equipment 
is very good . . . has worked very well with 
very little maintenance.” tule 


ae 


Free Technical Bulletins 
Write today for full information on any 
water conditioning process or problem. 
THE PermMutit Company, Dept. JA-3 
330 West 42nd Street, New York 36, N. Y. 


4 


Permutit softeners remove hardness, fur- Water Conditioning Headquarters For Over 40 Years 
ther reduce iron to 0.02 ppm! Automatic 


‘ ® 
regeneration saves time . . . provides con- 
stant supply of softened water. 


How Martinsville gets iron-free, soft water | [i 
| 
=f — 
artinsville, Illinois Municipal Water Plant 
~ 
i 
hie: 
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High capacity chlorinators have 
been announced by Fischer & Porter 
Co. in six models offering a chlorine 
feed range of from 100 to 6,000 Ib 
per day. Known as the 1052 Rato- 
chlor, the units operate on an all- 
vacuum, solution-feed principle through 
a direct-reading flowmeter. Either 
manual or automatic proportioning con- 
trol is available, the latter at an an- 
nounced cost of less than $2,000. The 
proportioning model makes use of the 
pressure differential at an orifice in 
the main line to actuate a diaphragm 
system (shown), which in turn changes 
the loading of a pressure regulator to 
alter the flow of chlorine. Safety fea- 
tures include shutoff of chlorine upon 
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loss of vacuum, physical breakage, or 
fall of temperature to a level at which 
liquid chlorine might appear in the 
pressure regulator. Extensive use has 
been made of such inert materials as 
Uscolite, Teflon, Hastelloy “C,’”’ Monel 
metal, silver, and tantalum to resist the 
corrosive action of both wet and dry 
chlorine. 


The Erie County Water Authority 
has purchased the entire property of 
the Western New York Water Co., a 
subsidiary of New York Water Service 
Corp., at a total cost of $15,054,000. 
The authority floated a $17,800,000 
bond issue to finance the purchase. 
Employees of the company have been 
transferred to the authority’s payroll 
without change in salary, and those 
with a year or more of service have 
been given civil service status. Hugh 
S. Dewey, president of the company, 
has been retained by the authority as 
general manager, and Harry Huy, su- 
perintendent of operations, stays on as 
executive engineer in charge of opera- 
tions. 


answer the call 


‘join and serve 
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ITSAYS HERE- A JONES | 
ENGINEERED BRONZE SERVICE | 
STOP wilt UPLIFT THE 
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EST. 1892 


JAMES JONES COMPANY 


321 N. TEMPLE CITY BLVD. © EL MONTE, CALIF. 


Bronze Goods for: WATER SERVICE 
Gas Service - Oil Service - Fire Protection 


= 
RTMENT MORALE 
— 
WATER 
DEPT. 
$1 
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CHANGES IN MEMBERSHIP 


NEW MEMBERS 
Applications received Jan. 1-31, 1954 


Abplanalp, Glen H., Prin. Engr., 
vens and Emerson, 233 Broad- 
York 7, N.Y. (Jan. 
RPD 
Alling, S. F.; see Hungerford & 
Terry, Inc. 
Amack, Kussell B., 
Long Beach Water Dept. 
Spring Long Beach, 
(jan. ’54) 


Angie, J. Sales Mgr., Pacific 


ater Works Supply Co., 2900— 
Ist Ave. S., Seattle, Wash. (Jan. 
54) M 

Arnow, Maurice, Lab. Technician, 
827 E. Jefferson St., Phoenix, Ariz. 
(Jan. 

Axford, Harry, Production Supt., 
Servel Inc., Evansville, Ind. (Jan. 
54) M 

Ballantine, Robert W., Adv. Mgr., 
Neptune Meter Co 30 W. SOth 
St. New York 20, N.Y. (Jan. °54) 
Barry, Louis G., Waterford Town- 
ship ‘Clerk, 4998 W. Huron, Pon- 
tiac, Mich. (Jan. ’54) MRD 

Bellflower Water Co., Robert PF. 
Wentworth, Supt., 9701 E. Bel- 
mont Ave., Bellflower, Calif. 
(Corp. M. Jan. ’54) M. 

Benedetti, A. J., Civ. et 
ter Div. ities, 
Tacoma, W (Jan. 


Thomas & Benjamin, Box 266, 
Grand Island, Neb. (Jan. ’54) RP 


_ Bernhardt, Carl J., Regional Di- 


rector of Public Health Eng., 
State Dept. of Health, 374 Dela- 
ware Ave., Buffalo 2, N.Y. (Jan. 

RP 
Blackmon, William P., Salesman, 
Neptune Meter Co., 254 Spring 
, Atlanta 3, Ga. (Jan. 


Richard N., Gen. Mer 
Boyd E. Phelps, Inc., 1000 Wash: 


ington, Michigan City, Ind. (Jan. 


RPD 

Busselle, Robert J., Sales 
Grinnell Corp., 1374 Clinton St., 
Buffalo, N.Y. (Jan. 54) D 

Carls, M., Supt., Water 
& Sewer Dept., Board of Public 
Works, Coldwater, Mich. (Jan. 
54) M 


J. W., see Norwood 


orp. 

Challacombe, Robert D., Re- 
gional Repr., som’ Supply Ar Ana- 
lysts Inc., 418 N. Pine S 

abriel, Calif. ‘jan. 54) RP 


MEMBERSHIP CHANGES 


man Cc. Ox 
Charlotte an. ’54) PB 
Chew, Kit Lin, Asst. Engr., Public 
Works Dept., Seremban, Negri 
Sembilan, Malaya (Jan. ’54) PD 

Clark, David M.; see Clark Pub- 
lishing Co. 

Clark Publishing Co., David M. 
Clark, Exec. Editor, The aes 
South, 218 W. Morehead St, 
lotte, N.C. (Assoc. M. Jan. $4) 

Coulello, Anthony F., Comp- 
troller, Hackensack Water Co., 
4100 Park Ave., Weehawken, N.J. 
(Jan. M 

Davidson, Arthur B., Sales Engr., 
Grinnell Co. Inc., Atlanta, Ga. 
(Jan. 

DeBoer, Obed, City Engr., 204 W. 
St., Goodland, . (Jan. 

4 

deBruin, William E., Civ. Engr., 
deBruin & King, 2045 Hempstead 
Tpke., East Meadow, N.Y. (Jan. 


Demler, Lester E., Mgr., Chem. 
Feeder Dept., Wallace & Tiernan 
Inc., 25 ain St., Belleville 9, 
N.J. (Jan. ’54) P 

Dubus, Andre J., Supt., Gulf 
State Utilities Co., Box 892, Lake 
Charles, La. (Jan. ’°54) M 

Emerson, J. Perry, N.Y. State 
Sales Agent, U.S. Pipe & Foundry 

, 317 State Tower Bldg., 109 
Syracuse, N.Y. 


Cons. Engr., 
600 Erie Ave., Niagara Falls, Ont. 
(Jan. ’54) 

Eshelman, W., dr.; see 
Eshelman, Joseph W., & Co., Inc. 

Eshelman, w., 

Inc., . Eshelman, 
Secy., 28th Ave. 
mingham 9, Ala. (Assoc. M. Jan. 
54) 

Floberg, Joseph W., Assoc. Engr. 
En Dept., 404 County City 
Bl Seattle 4, Wash. (Jan. '54) 
Fog-Tite Meter Seal Co., Grover 
H. Smith, Sales Megr., 2839 
58th St., Wash. (Assoc. 
M. Jan. 

Ford, Water Dept., 
6 arkvi si} Daly City, 
Calif. (Jan. M 


Foreman, Rin D., Jr., Sales- 
man, J. B. Clow & Sons, 201 N. 
Talman Ave., Chicago 80, Ill. 
(Jan. M 

Foster Assocs., Henry Herz, Part- 
ner, 88 Chestnut St., se 
N.J. (Corp. M. Jan. 54) M 

Gorezyca, Leonard R., Lab. Tech- 
nician, Div. of Water & Sewers, 
827 St., Phoenix, 
Ariz. (Jan. ’54) 

Gray, L. M., Gay Artesian Well 
Co., Marianna, Fla. (Jan. ’54) R 

Greengard, Charles W., 

Engr., 153 Blackhawk aay" High- 
land Park, Ill. (Jan. ’54)'D 
Grunden, Sven, ie Hill Ti 

(Jan 

D., Sales Engr., 
E. N. Hallgren Co., 1252—ist 
ive. S., Seattle, Wash. (Jan. ’54) 


an Harris, Leonard J., Cit Mer., 
Wakefield, Mich. (Jan. ’54) M. 


(Continued on page 92 P&R) 
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O. Haskett, James F., Mar., Fischer 


& Porter Co., 207 Lux Bldg., 22800 
Woodward, Detroit, Mich. (Jan. 
54) P 
Haw, Robert, Water Plant oer 
visor, Flint, Mich. (Jan. ’54) 
Henry, Frank, Plant Chemist, 
Rochester Gas & Electric Co! 
Rochester 4, N.Y. 


Herz, Henry; see Foster Assocs. 

Higgins, Howard B., Asst. Divi- 
sional Sales Mer., Westvaco Chem. 
Div., Food Machinery & Chem. 
Corp., 161 E. 42nd St., New York 
17, N.Y. (Jan. '54) P 

Hillenbrand, Walter A., 
Hillenbrand . Lumber Co., 
Washington ‘Ave., Evansville, Ind. 
(Jan. M 

Hinebrook, Vern L., Supt., Water 
Dept., 30 Gerald Ave. Highland 
Park, Mich. (Jan. ’5 

Hodges, Raymond = Civ. Engr., 
East Atlantic Dist., Corps of 
Engrs., 30, Postmaster, New 
York, N.Y. (Jan. 54) RPD 

Carl F., Dist. Engr., 
Kansas State Board of Health, 
Div. of Sanitation, Dodge City, 
Kan. (Jan. 54) P 

Holmes, Robert A., Member of 
Water Board, Webster, N.Y. (Jan. 
MD 

Hopewell, Robert P., Chemical 
Sales, Aluminum Import Corp., 
630—Sth Ave., New York 20. 
N.Y. (Jan. 54) P 

Hoxeng, Raymond B., Research 
Assoc., U.S. Steel Research & De- 
velopment Lab., 234 Atwood St., 
Pittsburgh 13, Pa. (Jan. ’54) PD 

Hungerford & Terry, Inc., A. F. 
Vice-Pres. & Gen. Sales 
Mgr., 226 Atlantic Ave., Clayton, 
N.J. (Assoc. M. Jan. 

Jamison, James T., Field En 
Harris Pum & Suppl 
Charleston, Va. (Jan. 84) R 

Johnson, Donald D., S We. 
ter & eo Dept., Grayville, 
Tl. (Jan. P 


W. Jones, James S, Chemist & Asst. 


Filtration 


Engr., Water 
Lynchburg, 


Plant, 601 
Va. (Jan. 5 

Jones, Sales R 
States Chemical Co., 
B, Branwood Station, Greenville, 
S.C. (Jan. ’54) 

Karnis, Arthur L., Water Board, 
15996 N.E. 21st. Ave., North 
Miami Beach, Fla. (Jan. ’54) P 

A. P., Mgr., Water 

Cooksville, Ont. 

King, Bi Supt., Suburban Wa- 
ter Co., 200 Auditorium Circle, 
San Antonio 5, Tex. (Jan. ’54) 

King County Water Dist. No. 
68, Victor P. Lysell, aot. Box 
487, Bellevue, wo unic. Sv. 


ydr. 
3900 ‘Alhambra Ci Coral a- 
bles, Fla. (Jan. head 
Koerwitz, Norman A.; see Niles 
(Mich.)’ Board of Public Works 
Koplowitz, Sol, Chief Designing 
Engr., Havens & Emerson, Rm 
ue 233 adem. New York 7, 
N.Y. (Jan. ’54) 
Kountoupes, George, Painting 
Contractor, 6432 Cass a De- 
troit 2, Mich. (Jan. — 
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MORE COMPACT! 
LIGHTER! 
SAFER! 


the WELSBAC 
ZZ. 
ORPORATION TAPPING MACHINE 


For installing corporation stops under pressure, choose the 
safest, surest, most easily-handied and, without 
sacrifice of inherent strength or quality of material, the 
lightest corporation tapping machine ever made. 
Safe . . because there is no danger of the drill and tap being 

blown out under pressure. And it's compact, too . 
ideal for making taps where space is limited. 
" This is the Welsbach-Kitson Corporation Tapping 
Machine—an improved model of the popular Smith- 
- Shelly Tapping Machine. ft is now equipped with a 
flat chain and a unique adaptor which provide 
sitive non-slip pipe-gripping action ...and the 
adaptor, like the rest of this popular machine, 
is easy to set and helps speed the operation. 
Insist on the Welsbach-Kitson 

Tapping Machine .. . for 


with the 
EXCLUSIVE WELSBACH 
“SURE-GRIP” ADAPTOR 


THE WELSBACH Core 


1500 Walnut Street, "Philadelphio 2, Pa. 


— i P&ROL 
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Ke 


McGowan, 


N.Y. (Jan. 


MEMBERSHIP CHANGES 


(Continued from page 90 P&R) 


Kunesh, Joseph F., Chief En 
Pacific, 


Exec. Vice-Pres., "Layne- 
Inc., 601 Dexter Horton Bids-, 
Seattle, Wash. (Jan. ’54) MR 
LaFontaine, E. 0., Township al 
Atikokan, Ont. (Jan. 54) 

Laine, Gilbert J., Construction 
Su isor, Water Works, Evans- 
ville, Ind. (Jan. ’54) D 

Lane, Samuel H., Field Repr., 
Tyler e & Foundry Box 
2027, Tyler, Tex. (Jan. ’54) M 


‘Lyons, Megr., Water Sales 


Div., Water D 425 Mason St., 
San Francisco, Calif. (Jan. M 
Lysell, Victor P.; see King County 
(Wash.) Water Dist. No. aon 
Macdonald, Frank W., 

Prof., of Civ. 
ew Orleans. a. 


(Jan. 


Gen. 
American Cast Iron 
Ala. (Jan. 


McCullough, J. Henry, Operator, 
Anderson Water Works, 303 N. 
McDuffie St., Anderson, S.C. (Jan. 


54) 
Thomas F., Public 
Health Engr., Health Dept., San 
Jose, Calif. (Jan. ’54) 
Michel, Frederick A., dr., East- 
ern Magr., Water & Sewage Works, 
155 E. 44th, Be New York 17, 


C., Purchasing 
is Water Co., 113 

Indianapolis, 
Ind. (Jan. '54) M 


Miller, John H. » Partner, Pa- 
cific Water Works Supply Co., 
2900—ist Ave. S., Seattle, Wash. 
(Jan. ’54) 

Mills, Ralph E., Jr., Civ. Engr., 
Wiedeman & Singleton, Box 1878, 
Atlanta, Ga. (Jan. ’54) 

eting Researc ‘eoples Gas, 
Light & Coke Co., 9372 Longwood 
Dr., Chicago 20, ill. M 

al Light ater em, Lelan 
Miss. ir. M. Jan. me M 

Muller, John G., Engr., Arabian 
American Oil Co., Dhahran, Saudi 
Arabia (Jan. '54) MRP 

Niles Board of Public Works, 
Norman A. Koerwitz, Mgr., 508 
E. Main St., Niles, Mich. (Munic. 
Sv. Sub. Jan. °54) 

Nooter, John H.; see Nooter Corp. 

Nooter Corp., John H. Nooter, 
1400 S. 2nd St., St. Louis 4, Mo. 

(Assoc. M. Jan. ’54) 

Corp., J. W. Mes 
Mgr., 19150 NW. — North 
Miami, Fla. (Corp. . Jan. 54) 
MRP 

Olsen, Carl M., Pres. & Gen. Mgr., 

Stanwood, 


Ordway, Edward a Partner, 
Havens & Emerson, 233 Broadway, 
New York 7, N.Y. (Jan. ’54) PD 

Oxford Paper Co., Paul M. 
Schaffrath, Director of Research, 
Research Dept., Me. 
(Corp. M. Jan. ’54) MRP 

Palmer, Charlie Pres., 

nessee Instrumentation Co., Inc., 

SOP 627, Kingsport, Tenn. (Jan. 


Milhous, 
Agent, Indian 
Monument 


Papes, Gordon L., City Supt., 
akeeney, Kan. (Jan. '54) MRP 
Peterson, William S8., Asst. Gen. 
Mer. & 
Water & Power, 
Los Angeles 12, Calif. (Jan. ’54) 
Pinnick, Royal M., San. Engr., 
State Board of Health, Water Sup- 
ply Sec., 1330 W. Michigan, Indi 
anapolis, Ind. (Jr. M. Jan. ’54) P 
Retzke, Mgr., Water 
Dept., Citinicothe. 
Ohio Can. 


Rice, Buechel Water 
ist., Buechel, Ky. (Jan. ’54) D 
Charles P., Chief Chem- 

Tampa, Fila. 


E., 


Ronhovde, I. N., Chief Instructor, 
Sewage Eng. 

Extension Service, Texas N 
College, Box 236 F.E., sone 
Station, Tex. (Jan. 54) M 

Rossbach, Joseph J., dr., 
Engr., Metropolitan Utilities Dist., 
18th & Harney Sts., Omaha 2, 
Neb (Jan. ’54) M 

Schaffrath, Paul M.; see Oxford 
Paper Co. 

Schlenz, Harry E., Vice 
Pacific Flush Tank Co., 4241 
pe Chicago 13, Ill. 


(Mrs.), 


Mem- 
Water 
, New 


New 


Sclove, Bernard, Counsel, 
132 W. 
N.Y 


York Water Service Corp., 
43rd _ St., 
(Jan. M 

Self, Herschel 0O., Water 
Supply & Sewage Disposal, Rm. 
100, City Hall, ‘Mich. (Jan. 
54) M 


Sheler, Arthur G., Jr., San. Engr., 
Nitrogen Div., Ammonia Dept. 
Development, Allied Chemical & 
Dye + Hopewell, Va. (Jan. 

RP 


54) 

Silliman, Donald W., Water & 
Engr Hall, Sarnia, 
(Jan. 

Branch Mgr. 
General Chemical Div., Allied 
Chemical & D 2020 
Broadway St., 
13, Minn. (Jan. 4) P 

Smith, Bert L., Secy., Water Eco- 
nomics Com.—lIrrigation Dists. 
Assn. of California, 932 Pacific 
Blidg., San Francisco 3, Calif. (Jan. 
54) R 

Smith, Cicero, Supt., Public Works, 
Forest Grove, Ore. (Jan. 54) MR 

Smith, Grover H.; see Fog-Tite 
Meter Seal Co. 

Snell, M. E., City Engr., 
Grandview, Wash. (Jan. 

Solesbee, Willie M., Supt., 
oe. Greenwood, Ark. (Jan. 


Box 507, 
54) M 

Water 


Sommers, William J., Acting 
Gen. ome. , Dept. of Utilities, Fre- 
mont, Neb. (Jan. ’54) MD 

South Adams County Water & 
Sanitation Dist., Arthur E. 
White, Supt., 6595 E. 70th Ave., 
pore, Colo. (Munic. Sv. Sub. 
Jan. 

Spangler, 
ing & D 
ing, W.Va. (Jan. ’54) D 


Pump- 
, Wheel- 


F., 


y, Svenson, 
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Elbert Service Engr., 
D. B Home Equipment 
Servi ice, 


hiawasee St., 

Lansing 30, Mich. 

Oscar W., ZJr., 
Detroit Sales eral 
Chemical Div., Allied Chemical & 
Dye Corp., 800 Marion Ave., Piner 
Rouge, Mich. (Jan. ’54) P’ 

Swanson, Ingolf C., Lab. 
nician, Water Dept., 

Spring St., Pe Beach, Calif. 
(Jan. 

Sweet Home fae Dept., 
Ward, Sr., Water Supt., 
12th Ave., Sweet ome, 
(Corp. M. Jan. ’54) M 

Switzer, George A., 
Dept. Water Supp! 

jectrictty, Borough al 
Gardens, N. 


(Jan. ’54) 
Ohio Oil Co., 651 


Mgr., 


1 
Ore. 


Borough 
Gas 
Kew 


E. 
Evansville, Ind. (Jan. 
Telquist, Frank, 
County Water Dist., 

79, Kenmore, Wash. (Jan. ’54) M 
Templeton, Gerald, Supt. ry Wa- 
ter, Otisville, Mich. (Jan. ’54) 
Thomas, Robert J., Sales Engr., 
Rockwell Mfg. Co., 122 S. Michi- 
Ave., Chicago, Ill. (Jan. 754) 


Thwaits, Edmond H., Director, 
Preload Engrs. Inc., 955 N. Mon- 
Arlington, Va. (Jan. ’54) 


Turkel, Arnold, Engr. of Design. 
Div. of Utilities Eng., Dept. of 
Public ar Cleveland, Ohio 
(Jan. ’°54) M 

Vaughan, R. E.; 
R. E., Inc. 

Vaughan, R. E., Ine., R. E. 
Vaughan, Pres., 3398 N.W. South 
River Dr. Miami, Fla. (Assoc. M. 
Jan. ’54) 

Wafer, George W., 
Electro Rust-Proofing 
Main St., Belleville, N.J. (Jan. 
54) RP 

Walker, Harold C., Chief Ac- 
countant, Public Service Com., Box 
608, Halifax, N.S. (Jan. °54) M 

Ward, C. E., Sr.; see Sweet Home 
(Ore.) Water Dept. 

Wentworth, Robert &.; see Bell- 
flower (Calif.) wa Co. 

White, Arthur -¢ see South 
Adams County (Colo.) Water & 
Sanitation Dist. 

Whitfield, Allen, Sr. Partner, 
Whitfield, Selvy, Fillmore & Kelly, 
616 Insurance Exchange Bide. Des 
Moines 9, Iowa (Jan. ’5 M 

Williams, Karl G., cue Mgr., 
Madison, (Jan. 954) MRP 

Williamson, Joe, Jr., Williamson 
& Assoc., 6731 Ave., 
St. Louis 10, Mo. (Jan. ’5 

Windt, Paul G., Gen. “Bn 
York Water Service Corp., 
Beach Ave., Rochester 12, 
(Jan. °54) PD 

Wolfe, Thomas F., dJr., Sales- 
man, ~_ Valve Co., 140 Cedar 
St., New York 6, N.Y. (Jan. ’54) 


Zwickle, Andrew B., Vice Chair- 
man, Northampton Borough Mu- 
nicipal Authority, 1717 Main * 
Northampton, Pa. (Jan. 54) M 


see Vaughan, 


Engr.., 
Corp., 1 


New 
915 
N.Y 


“4 92 P&R 
> 
a 
a MacKay 
Sales 
Pipe 
Schulze, Lo 
ership Sec 
Works Assn. 
: ; 
2 


Mar. 1954 


JOURNAL 


Controls 
elevation of 
water 
in 
tanks, basins 
and 
ALTITUDE VALVE reservoirs 
1. Single Acting 
2. Double Acting 


Maintains 
safe operating 
pressures 
for 
conduits, 
distribution 
and pump 


discharge 
SURGE-RELIEF VALVE 


Maintains 
desired 
discharge 

pressure 
regardless 
of change 
in 
rate of flow 
REDUCING VALVE 


Regulates pressure in gravity 
and pump systems; between reser- 
voirs and zones of different pres- 
sures, etc. 


A self contained 
unit with 
three or more 
automatic 
controls 


COMBINATION VALVE 


Combination automatic control 
both directions through the valve. 


Maintains 
levels in tank, 
reservoir 
or basin 


1. As direct 
acting 
2. Pilot oper- 
ated and with 
float traveling 
between two 
stops, for upper 
and lower limit 
of water eleva- 


FLOAT VALVE tion. 


Electric remote 
control— 
solenoid or 
motor 
can be 
furnished 


REMOTE CONTROL VALVE 


Adapted for use as primary or 
secondary control on any of the 
hydraulically controlled or operated 
valves. 


Packing Replacements for all Ross Valves Through Top of Valve ad 


ROSS VALVE MFG. CO., INC., P. 0. BOX 593, TROY, eee 


oes 
by 
ih 
. 

; 
ie 
joo 
4 
7 
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Activated Carbon: 

Industrial Chemical Sales Div. 

Permutit Co. 

Aerators (Air Diffusers) : 

American Well Works 

Infilco Inc. 

Permutit Co. 

Air Compressors: 

Allis-Chalmers Mfg. Co. 

DeLaval Steam Turbine Co. 

Morse Bros. Mchy. Co. 

Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 

Chemicals Div. 

General Chemical Div. 

Ammonia, Anhydrous: 

General Chemical Div. 

Ammoniators: 

Everson Mfg. Corp. 

Proportioneers, Inc. 

Wallace & Tiernan Co., 

Brass Goods: 

American Brass Co. 
Greenberg’s Sons 


Welsbach Reis Kitson Valve Div. 

Carbon Dioxide Generators: 

Infilco Inc. 

Walker Process Equipment, Inc. 

Cathodic Protection: 

Electro Rust-Proofing Corp. 

Cement Mortar Lining: 

Centriline Corp 

McWane Cast 1 Tron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

Chemical Feed Apparatus: 

Cochrane Corp. 

Infilco Inc. 

Omega Machine Co. 
Industries) 

Permutit Co. 

Proportioneers, Inc. 


(Div., B-I-F 


- Ross Valve Mfg. Co. 


 Chiorine, 


Simplex Valve & Meter Co. 
Wallac: & Tiernan Co., Inc. 
Chemists and Engineers: 
(See Prof. Services, pp. 25-29) 
Chlorination Equipment: 
Builders-Providence, Inc. 
Everson Mfg. Corp. 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 
Chlorine Comparators: 
Hellige, Inc. 

Klett Mfg. Co 

Wallace & Tiernan Co., Inc. 
Lig 

Solvay Process 

Wallace & Co., Inc. 
Clamps and Sleeves, Pipe: 
James B. Clow & Sons 

Dresser Mfg. Div. 


Greenberg’s Sons 


ames Jones Co. 

McWane Cast Iron Pipe Co. 
Mueller Co. 

Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co. 

Skinner, M. B., Co. 


A. P. Smith Mfg. Co. 
Smith-Blair, Inc. Fi 
— 


Clamps, Bell Joint: 

ames B. Clow & Sons 

Jresser Mfg. Div. 

Skinner, M. B., Co. 

Smith-Blair, Inc. 

Clamps, Pipe Repair: 

James B. Clow & Sons 

Dresser Mfg. Div. 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

Skinner, M. B., Co. 

Smith-Blair, Inc. 

Clarifiers: 

American Well Works 

Belco Industrial Equipment Div. 

Chain Belt Co. 

Cochrane Corp. 

Dorr Co. 

Graver Water Conditioning Co. 

Infilco Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 

Cleaning Water Mains: 

Flexible Sewer-Rod Equipment Co. 

National Water Main Cleaning Co. 

Condensers: 

United States Pipe & Foundry Co. 

Contractors, Water Supply: 

Layne & Bowler, Inc. 

Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. 

Infilco Inc. 

Simplex Valve & Meter Co. 

Copper Sheets: 

American Brass Co. 

Copper Sulfate: 

General Chemical Div 

Phelps e Refining Corp. 

Tennessee Corp. 

Corrosion Control: 

Calgon, Inc. 

Couplings, Flexible: 

DeLaval Steam Turbine Co. 

Dresser Mfg. Div. 

Philadelphia Gear Works, Inc. 

Smith-Blair, Inc. 

Diaphragms, Pump: 

Dorr Co. 

Morse Bros. Mchy. Co. 

Southern Pipe & Casing Co. 

Engines, Hydraulic: 

Ross Valve Mfg. Co. 

Engineers and Chemists: 

(See Prof. Services, pp. 25-29) 

Feedwater Treatment: 

Allis-Chalmers Mfg. Co. - 

Belco Industrial Equipment Div. 

Calgon, Inc. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, 

Infilco Inc. 

Permutit Co. 

Ferric Sulfate: 

Tennessee Corp. 

Filter Materials: 

Anthracite Equipment Corp. 

Johns-Manville Corp. 

Infilco Inc. 

Northern — Co. 

Permutit 


Shas 
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Filters, incl. 
Cochrane Corp. 
Dorr Co. 
Infilco Inc. 
Morse Bros. Mchy. Co. 
Permutit Co. 

Roberts Filter Mfg. Co. 
Ross Valve Mfg. Co. 


Filtration Plant Equipment: 

Chain Belt Co. 

Cochrane Corp. 

Filtration Equipment Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infileo Inc. 

Omega Machine Co. (Div., B-I-F 
Industries) 

Permutit Co. 

Roberts ot Mfg. Co. 

Stuart 


Feed water: 


Ozone Processes 


Copper Pipe: 
Dresser Mfg. Div. 

M. Greenberg’s Sons 

Hays Mfg. 

ames Jones Co. 

Mueller Co. 


Fittings, Tees, Ells, etc.: 
American Cast Iron Pipe Co. 
American Locomotive Co. 
Carlon Products Corp. 

Cast Iron Pipe Research Assn. 
James B. Clow & Sons 

Crane Co. 
Dresser Mfg. Div. 

— Jones Co. 

<ennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
United States Pipe & Foundry Co 
R. D. Wood Co. 


Flocculating Equipment: 
Chain Belt Co. 

Cochrane Corp. 

Dorr Co. 

Infilco Inc. 

Permutit Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 


Fluoride Chemicals: 

American Agricultural Chemical Co. 

Blockson Chemical Co. 

Fluoride Feeders: 

Builders-Providence, Inc. 

Omega Machine Co. (Div., 
Industries) 

Wallace & Tiernan Co., Inc. 

Furnaces: 


Jos. G. Pollard Co., Inc. 


Furnaces, Joint Compound: 

Northrop & Co., 

Gages, Liquid Level: 

Builders-Providence, Inc. 

Infilco Inc. 

Simplex Valve & Meter Co. 

Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co. 
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22 MINUTES 


for Complete Hydrant Inspection — 
WITH RENSSELAER 


The illustrations show how easy it is to remove and inspect 
the entire mechanism of the Rensselaer-Corey Fire Hydrant 
which has been the standard in many cities for more than 
half a century. 

The parts can be removed, inspected, and replaced in 
twenty-two minutes. No digging for repairs or for standpipe 
breakage. This hydrant opens with the pressure, by means of 
the powerful knuckle joint. Easy to operate and cannot stick. 
It is quick opening with free flow long radius curves. Hydrant 
will not flood. 

Ask for Catalog No. G and see why the Rensselaer-Corey 
Hydrant is preferred by superintendents, fire chiefs and main- 
tenance - 106D 


to 
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Gasholders: 


Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Gaskets, Rubber Packing: 
James B. Clow ns 
Johns-Manville Corp. 

Northrop & Co., Inc 
Smith-Blair, Inc. 


Gates, Shear and Sluice: 
& M 


Armco 


 -Hellige, 
Klett Mfg. 
Wallace & Tiernan Co., 


etal Products, 


Inc. 
James B. Clow & Sons 
et Co, Mchy. Co. 


ood Co. 


Steam Turbine Co. 
ras Gear Works, Inc. 


Glass Standards—Colorimetric 
Analysis Equipment: 

Inc. 

Co. 

Inc 


Goosenecks (with or without 


James B. Clow 


Corporation Stops): 
Sons 
Hays Mfg. Co. x 


fomes Jones Co. 
Mueller Co. 


James B. Clow & Sons 
Darling Valve & Mfg. Co. 


M. Greenbe 


Sons 


James Jones 


Kennedy Valve “Mfg. Co. 


M & H Valve & Fittings Co. 


Mueller Co. 
Pacific States Cast Iron Pipe Co. 


A. P. Smith Mfg. Co 


Rensselaer Valve Co. 


 _Hungerford Terry, Inc. 


Permutit_ Co. 


¥ 


* 


R. D. Wood Co. 

Hydrogen Ion Equipment: 
Hellige, Inc. 

Wallace & Tiernan Co., Inc. 


Ion Exchange Materials: 


Cochrane Corp 


Infilco Inc. 


Roberts Filter Mfg. Co. 
Rohm Haas Co. 

Iron Removal Plants: 
American Well Works 
Belco Industrial Equipment Div. 
Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 
Hungerford & Terry, 

Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 
Welsbach Corp., Ozone Processes 


Div. 


Jointing Materials: 


Atlas Mineral Products Co. 
Hydraulic Development Corp 
Johns-Manville Corp. 

Leadite Co., Inc. 

Northrop & Co., Inc. 

Joints, Mechanical, Pipe 
American Cast Iron Pipe 

Cast Iron Pipe Research Assn 
James B. Clow & Sons 

Dresser Mfg. Div. 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
United States Pipe & Foundry Co. 
R. D. Wood Co. 


Leak Detectors: 


Jos. G. Pollard Co., Inc. 
Lime Slakers and Feeders: 
Dorr Co. 

 Infilco Inc. 


ADVERTISERS’ PRODUCTS 


Omega Machine Co. (Div., B-I-F 
Industries) 

Permutit Co. 

Magnetic Dipping Needles: 

W. S. Darley & Co. 

Meter Boxes: 

Ford Meter Box C 

Pittsburgh Equitable Meter Div. 

Meter Couplings = Yokes: 

Badger Meter Mig. Co 

Dresser Mfg. Div. 

Ford Meter Box Co. 

Hays Mfg. Co. 

Hersey Mfg. Co. 

mes Jones Co. 

fueller Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Smith-Blair, qn c. 

Welsbach Corp., Kitson Valve Div. 

Worthington-Gamon Meter Co. 


Boo 
ots Mfg. Co. 


Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Well Machinery & Supply Co 

Worthington-Gamon Meter Co 

Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc 

Infilco Inc. 

Simplex Valve & Meter Co 


Meters, Industrial, Commer- 


cial: 
Badger Meter Mfg. Co. 
Buffalo Meter Co. 
Builders-Providence, 
Hersey Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
Simplex Valve Meter Co 
Well Machinery & Supply Co. 
Worthington-Gamon Meter Co 
Mixing Equipment: 

Chain Belt Co. 

Infilco Inc 

Walker Process Equipment, Inc. 


Ozonation Equipment: 
Welsbach Corp., Ozone 
Div. 
Pipe, Asbestos-Cement: 
Corp. 
easbey & Mattison Co. 
Pipe, Brass: 
American Brass Co. 
Pipe, Cast Iron (and Fittings): 
American Cast Iron Pipe Co 
Cast Iron Pipe Research Assn 
James B. Clow & Sons 
Crane Co. 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
United States Pipe & Foundry Co 
R. D. Wood Co 
Pipe, Cement Lined: 
Cast Iron Pipe Research Assn 
i B. Clow & Sons 
cWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Southern Pipe & Casing Co. 
United States Pipe & Foundry Co. 
R. D. Wood Co 


Inc. 


Processes 
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Pipe Coatings and Linings: 
The Barrett Div. 

Cast Iron Pipe Research Assn. 
Centriline Corp. 

Koppers Co., Inc, 

Pipelife, Inc. 

Reilly Tar & Chemical Corp. 
Southern Pipe & ng Co. 


Pipe, Concrete: 

American Concrete Pressure Pipe 
Assn. 

American Pipe & Construction Co. 

Lock Joint Pipe Co. 

Universal Concrete Pipe Co. 

Pipe, Copper: 

American Brass Co. 

Pipe Cutting Machines: 

James B. Clow & 

Ellis & Ford ae, 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Pipe Jointing Materials; 
Jointing Materials 

Pipe Locators: 

W. S. Darley & Co. 

Jos. G. Pollard Co., 

Pipe, Plastic: 

Carlon Products Corp. 

Pipe, Steel: 

American Locomotive Co. 

Armco Drainage & Metal Products, 


pee 


Inc. 


nc. 
Bethlehem Steel Co. 
Southern Pipe & Casing Co. 


Plugs, Removable: 

ames B. Clow & Sons 

os. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 
Potentiometers: 

Hellige, Inc. 

Pressure Regulators: 
Allis-Chalmers Mfg. Co. 
Mueller Co. 

Ross Valve Mfg. Co. j 
Pumps, Boiler Feed: 
DeLaval Steam Turbine Co. 
Pumps, Centrifugal: 
Allis-Chalmers Mfg. Co. 
American Well Works 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 

Morse Bros. Mchy. Co. =| 
Pumps, Chemical Feed: 
Infilco Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 


Pumps, Deep Well: 
American Well Works Ba 
Layne & Bowler, Inc. 

Pumps, Diaphragm: a 
Dorr Co. hee 
Morse Bros. Mchy. Co. 
Pumps, Hydrant: 
W. S. Darley & Co. 
Jos. G. Pollard Co., Inc. 
Pumps, Booster: 


Ross Valve Mfg. Co. 

Pumps, Sewage: 

Allis~Chalmers Mig. Co. Ae 

DeLaval Steam a Co. at 

Economy Pumps, Inc. 

Pumps, Sump: 

DeLaval Turbine Cas 

Economy Pumps, Inc. 

Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Layne & Bowler, Inc. 

Recorders, Gas Density, COs, 
NHsz, S8O:2, ete.: 

Permutit Co. 

Wallace & Tiernan Co., 


Inc. 
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Operators of Roberts-equipped water treat- 
ment plants look forward to the same trouble- 
free service tomorrow that they have come to 
count on since their equipment was installed. 
Even in little things, Roberts follows through 
the years . . . an accidentally broken operating table 
handle is supplied to match the originals . . . replace- 
¥ ment valve parts are shipped from stock or precisely 
«made to the original pattern. Modernization of design 
coy _ has never obsoleted any Roberts equipment. 
sate There has not been, or will there be, an 
ss “orphan” with the name Roberts attached. Integrity is 
, built into every piece of Roberts equipment . . . for the years. 


da 


ROBERTS FILTER 4 
Rosters Fiver 


Manufacturing Co. DARBY, 
Darby, Penna. 
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- 
— 
~ 
oe 
4 
iii 


ADVERTISERS’ PRODUCTS 


Recording Instruments: Tapping-Drilling Machines: Pacific States Cast Iron Pipe Co. 
Infilco Inc. A. P. Smith Mfg. Co. Rensselaer Valve Co. 
Wallace & Tiernan Co., Inc Hays Mig. Co. A. P. Smith Mfg. Co. 
Reservoirs, Steel: Mueller Co. R. D. Wood Co. 
Chicago Bridge & Iron Co Tapping Machines, Corp.: Valves, Hydraulically Oper- 
Pittsburgh-Des Moines Steel Co Hays Mfg. Co. ated 
Sand E ‘ G Mueller Co. James B. Clow & Sons 
Welsbach Corp., Kitson Valve Div. Crane C 

ee ited Taste and Odor Removal: Darling Valve & Mfg. Co. 
Sleeves; see Clamps Cochrane Corp. Davis Mfg. Co. 


Sleeves and Valves, Tapping: Industriai Chemical Sales Div. anedy Valve Fittings Co. 


James B. Clow & Sons Infilco Inc. M ier Co 
M & H Valve & Fittings Co. Permutit Co. ueler ~O. 
itting lnc. Phi Gear Works, Inc. 
Rensselaer Valve Co. Wallace & Tiernan Co., Inc. Rensselaer Valve Co. 


A. P. Smith Mfg. Co Corp., Ozone Processes Co. 


Sludge Blanket Equipment: Valves, Large Diameter: 
Turbidimetric Apparatus (For James B. Clow & Sons 


Permutit Co. 
Turbidity and Suitate De- | 
Solvay Process Div. Hellige, Inc. & Mfg. Co. 
Sodium Hexametaphosphate: Wallace & Tiernan Co., Inc cto ong 
Blockson Chemical Co. Turbines, Steam: Miz. Ce. 
Calgon, Inc. DeLaval Steam Turbine Co. Mueller Co i — 
Softeners: Turbines, Water: | Rensselaer Valve Co. 
Belco Industrial Equipment Div. DeLaval Steam Turbine Co. A. P. Smith Mfg. Co. 
Corp. as R. D. Wood Co. 
Jorr Co, ames B. Clow ons 
Graver Water Conditioning Co. Ford Meter Box Co. a NS 
Hungerford & Terry, Inc. M & H Valve & Fittings Co. Davis Mfg Co 
Infilco Inc. Mueller Co. Mueller Co. 
Permutit Co. Pacific States Cast Iron Pipe Co. Ross Valve Mfg. Co 
Roberts Filter Mfg. Co. Rensselaer Valve Co. Valves. Swin 4 Ch ~~ 
Walker Process Equipment, Inc. A. P. Smith Mfg. Co. imitstin 
R. D. Wood Co. Liow ons 
Softening Chemicals and Com- - Crane Co. 
pounds: Valve-Inserting Machines: Darling Valve & Mfg. Co. 
Calgon, Inc A. P. Smith Mfg. Co. M. Greenberg’s Sons 
Cochrane Corp. Valves, Altitude: M & H Valve & Fittings Co. 
Infilco Inc. Davis Mfg. Co. Mueller Co. 
rermutit Co Ross Valve Mfg. Co., Inc. Rensselaer Valve Co. 
Tennessee Corp. Valves, Butterfly, Check, Flap, A. P. Smith Mfg. Co. 
Standpipes, Steel: Foot, Hose, Mud and Plug: R. D. Wood Co. 
Chicago Bridge & Iron Co. Backflow Engineering & Equipment Waterproofing 
Pittsburgh-Des Moines Steel Co. Co. : Inertol Co., Inc. 
Stecl Plate Construction: James B. Clow & Sons Water Softening Plants; see 
American Locomotive Co. Softeners 
Bethlehem Steel Co. M Fit Water Supply Contractors: 
Chicago Bridge & Iron Co. Muell Co. ve ittings Co. Layne & Bowler, Inc. 
Pittsburgh-Des Moines Steel Co. ueller LO Water Testing Apparatus: 
Rensselaer Valve Co. : 
Stops, Curb and Corporation: R. D. Wood Co. Hellige, Inc. 
Hays Mfg. Co. Sateen Detector Check: Wallace & Tiernan Co., Inc. 
ueller Co 4 ‘ is-Chalmers Mfg. Co. 

Welsbach Corp., Kitson Valve Div. pawes, Mioceteny Operated: American Well Works 

Belco Ind ial Equi 
Storage Tanks; see Tanks James B. Clow & selco Industrial Equipment Div. 

: Cc Co. Chain Belt Co. 

Strainers, Suction: see Chicago Bridge & Iron Co 
James B. Clow & Sons Darling Valve & Mfg. Co. Cochrane Con 
M. Greenberg’s Sons Davis Mig. Co. —— 
Johnson, Edward E., Inc. Kennedy Valve Mfg. Co. ; 


. : Graver Water Conditioning Co. 
RK. D. Wood Co, & Fittings Co. Hungerford & Terry, Inc. 


Equipment: Philadelphia Gear Works 
Swimming Pool Sterilization: Valves, Float: Wz 0. 
Everson Mfg. Corp. James B. Clow & Sons Wall er , Inc. 
Omega Machine Co. (Div., B-I-F Davis Mfg. Co. wal 0., 
Industries) Ross Valve Mfg. Co., Inc. 
Wallace & Tiernan Co., Inc. James B. Clow & Sons ve rilling Contractors: 
Welsbach Corp., Ozone Processes | Crane Co. Layne & Bowler, Inc. 
Div. Darling Valve & Mfg. Co. Well Screens 
Tanks, Steel: Dresser Mfg. Div. Johnson, Edward E., Inc. 
American Locomotive Co. — Jones Co. Wrenches, Ratchet: 
Bethlehem Steel Co. <ennedy Valve Mfg. Co Dresser Mfg. Div. 
Chicago Bridge & Iron Co M & H Valve & Fittings Co. Zeolite; see lon Exchange 
Pittsburgh-Des Moines Steel Co Mueller Co. Materials 


. Inc. 


A complete Buyers’ Guide to all water works products and 
services offered by AWWA Associate Members appears in the 
* 1953 AWWA Directory. 
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INSIDE INFORMATION 
about Rockwell Type 6 Disc Meters 


SPINDLE AND DOG . & hexible 
driving joint between geor train and 


GEAR TRAIN Quiet, slow running 
enclosed type, fully hord rubber bushed. 
Open type optional. 


stainless steel strainer protects work- 
ing ports from foreign matter. 


CASES « Cast from the bes! 
grade water works bronze. 


iis 
46,No.3 


STRAIGHT REGISTER Wicks! picied, 
completely bushed, with @ stainless steel dial 
foce. ROUND REGISTER optionc!. 


STUFFING BOX sec! with 
DISC CHAMBER, 
ADJUSTABLE TO 
PRESSURE CONDITIONS 
Two part construction. 

Five preswre setting 


adjustments 
to regulate detivery 


DISC theust roller type of 
vulcanized, hard rubber. Made 
in three parts for economical 
replocement. 


los Angeles 


For measurement accuracy that lasts on all 
your 1%” and 2” services, you can make no 
better choice than the Rockwell Type 6 meter. 
In it, you'll get every wanted feature and many 
extras including a measuring chamber that 
can be adjusted to five different positions to 
regulate delivery. This prolongs meter life by 
governing maximum allowable rate of flow in 


PITTSBURGH &, PA. Atlonto Boston Chicago 
New York 
Pittsburgh Seattle 


In Canada: Peacock Brothers Limited 


N. Konsas City 


Sen Francisco 


accordance with the line pressure, and pre- 
vents excessive wear due to over-speeding. 

To get all the revenue from profitable com- 
mercia! and small industrial services, invest 
now in Rockwell Type 6 meters. They will 
repay their cost many times through a superior 
degree of maintained accuracy and lowered 
repair costs. 


ROCKWELL manuracturinc company 


Houston 


Philodelphio 


The Symbol for Service, Quality 
and Performance in Water Meters 


gare 
apex 
ese Quality Features M 
Qua iy features Mean — 
ss GREATER ACCURACY, LONGER METER LIFE 
4 


de 


x Pies raw water composition, rate of flow ana the results you require. 


There is no magic formula . . . no single equipment unit that will give ideal 
a under all conditions. That’s why it will pay you to check both conven- 
tional and high-rate units on every water treatment problem 

For a brief picture of the complete Dorr equipment line ask for Bulletin 
#9141. The Dorr Company, Stamford, Conn. 


- Bk Repeat order in 1950 “proves out” a “conventional” installation made in 1948, 
ay Quick facts about the Dorrco installation at the 
i> Hollingsworth & Whitney Co., Chickasaw Mills, Mobile, Alabama 

fe 1948 ... First order installed with a design capacity of 10 MGD: 2 Dorrco Flash Mixers, 
ae aa 1 Dorrco Flocculator, 1 Dorrco Squarex Clarifier, 85’ square. 
_@e Operating Results...Raw water: Color — 65-70 ppm, Raw water: Turbidity — 3.5-3.9 ppm, 
. Finished water: Color —3 ppm (Dosage in ppm: Alum 20, Soda Ash 15, Chlorine 3 to 5) 
Yt 1950 . . . Second order installed with design capacity of 16 MGD (Total design capacity: 26 

MGD): 1 Dorrco Flash Mixer, 2 Dorrco Flocculators, 2 Dorrco Squarex Clarifiers, 75’ square. 


Flocculator and Squarex are trademarks of THE DORR COMPANY — Reg. U. S. Pat. Off. 
_ Every day, nearly 8 billion gallons of water are treated by DORR equipment. 


THE DORR COMPANY + ENGINEERS + STAMFORD, CONN. adeay. 


Offices, Associoted Companies or Representatives in principal cities of the world 
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\ Every water treatment problem is different 
it — and 
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Jointed for ... 
Permanence 


with LEADITE 


be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 


ae Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 


_ Thus the “jointing material” used for bell and spigot Water 


specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 


_ durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 


Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg Philadelphia, Pa. 


“Woh 
> 
Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
> 
Vers 


